*  Confidence  in  Stability 

Of  Metal  Prices  Returns 

Major  non-ferrous  metals — copper,  lead,  and 
zinc — have  done  remarkably  well  during  the 
summer  months.  Following  the  collapse  of  the 
NRA  structure  late  in  May,  many  identified  with  mar-  • 
keting  metals  were  prepared  to  weather  a  protracted 
period  of  readjustment.  Not  much  was  expected  in 
the  way  of  a  revival  in  business  until  fall.  The  ques¬ 
tion  that  could  not  be  answered  three  months  ago  was : 
“Would  production  under  the  changed  conditions  be 
held  down  so  that  surpluses  could  be  reduced  further 
where  necessary?” 

What  occurred  since  the  beginning  of  June  has  be¬ 
come  history.  The  month  of  June  turned  out  to  be  a 
dull  period,  with  much  price  unsettlement.  July  saw 
evidence  of  a  slow  return  in  confidence,  based  in  part 
on  the  production  returns  for  June,  which  heralded 
the  fact  that  output  was  being  maintained  at  about  the 
same  rate  as  in  May.  August  witnessed  an  excellent 
sales  volume  in  copper,  lead,  and  zinc,  with  the  price- 
trend  upward.  Statistics  issued  during  August  con¬ 
firmed  what  the  July  figures  had  foretold. 

Prices  were  at  depression  levels,  in  many  instances 
below  cost  of  production.  To  step  up  production  under 
such  circumstances  would  have  been  little  short  of 
ruinous  to  all  concerned  and  perhaps  open  the  door  wide 
for  future  drastic  experimentation  in  economic  plan¬ 
ning. 

Business  volume,  as  numerous  indexes  now  clearly 
reveal,  underwent  steady  expansion,  moving  into  new 
high  ground  for  the  year  late  in  August.  Consumers 
of  non-ferrous  metals,  well  aware  of  how  producers  are 
situated,  sensed  that  the  picture  was  gradually  chang¬ 
ing.  They  were  facing  a  “sellers’  market,”  or,  to  put  it 
another  way,  the  seller  could  dictate  the  terms. 

Under  code  operation,  particularly  in  copper,  invis¬ 
ible  supplies  of  metals  were  greatly  reduced.  The 
copper  code  tended  to  regulate  the  price  as  well  as  re¬ 
strict  purchases  by  fabricators  to  actual  current  needs. 
The  net  result  was  that  consumers  operated  on  a  hand- 
to-mouth  basis  and  kept  reserve  supplies  at  a  low  level. 

The  extraordinary  buying  of  copper  that  took  place 
last  month,  involving  69,000  tons  in  a  single  day,  was 
not  looked  upon  with  favor  in  the  industry,  for  it  re¬ 
minded  many  of  the  feast  and  famine  periods  of  not 
so  long  ago.  However,  it  appeared  certain  that  the 
price  would  advance,  and  consumers  just  could  not  re¬ 
sist.  Perhaps,  when  prices  get  back  to  a  more  natural 
level,  and  price  movements  can  be  held  within  reason¬ 
able  limits,  and  purchasing  agents  realize  that  over  a 
long  period  precious  few  have  ever  been  able  to  beat  the 
market,  the  buying  waves  may  shrink  to  the  size  to  which 
the  lead  and  zinc  producers  have  long  become  accustomed. 

Statistically,  the  position  of  copper  in  this  country 
has  been  improving.  The  “confidential”  statistics  of 
the  Copper  Institute  reveal  that  263,000  tons  of  refined 
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metal  were  on  hand  at  the  end  of  July,  a  reduction  of 
about  75,000  tons  since  the  end  of  January,  1935.  The 
statistical  position  of  copper  in  the  United  States  was 
at  its  worst  in  1933,  when  more  than  700,000  tons  was 
on  hand. 

Stocks  of  refined  lead  in  this  country  are  regarded 
as  too  high,  230,000  tons,  but  the  surplus  is  in  strong 
hands,  and,  with  consumption  again  pointing  upward, 
the  outlook  for  lead  is  better  than  the  cold  undigested 
figures  indicate. 

The  zinc  surplus  in  the  United  States  is  low,  com¬ 
pared  with  both  copper  and  lead,  the  total  on  hand 
being  around  115,000  tons.  The  industry  is  greatly 
pleased  over  increased  activity  in  galvanizing  plants,  for 
galvanizing  accounts  for  more  than  42  per  cent  of  the 
total  consumption  of  zinc  in  this  country. 

Rearmament  unquestionably  accounts  for  some  of 
the  world- wide  activity  in  non-ferrous  metals,  but  so 
far  as  this  country  is  concerned,  the  uplift  has  a 
broader  base.  General  business  has  been  expanding, 
which  accounts  for  most  of  the  increased  buying  of 
copper,  lead,  and  zinc. 


Federal  Legislation 

Affects  Mining  Industry 


PRESSING  his  reforms  on  a  politically  obedient 
Congress,  the  President  saw  the  major  items  in  his 
program  enacted  into  law  during  the  closing  days 
of  a  session  that  will  live  long  in  history.  Of  direct 
interest  to  the  mining  industry  are  the  new  laws  relating 
to  labor  relations,  bituminous-coal  control,  social  se¬ 
curity,  and  taxation.  These  are  typical  of  new  federal 
policies  that  reflect  the  philosophy  of  the  New  Deal, 
and  which,  if  sustained  by  the  courts,  will  inject  new 
elements  into  the  whole  economic  system  of  the  country. 
Business  will  watch  with  some  apprehension  the  effect 
of  these  policies,  which  are  hailed  by  their  advocates 
as  the  means  of  salvation  and  condemned  by  their  op¬ 
ponents  as  deterrents  to  industrial  recovery. 

Labor  relations  under  the  Wagner  Act  will  be  ex¬ 
perimental  in  the  highest  degree.  Designed  to  “pro¬ 
mote  equality  of  bargaining  power  between  employers 
and  employees,”  the  law  imposes  inequitable  restrictions 
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on  the  former.  Intended  to  “diminish  the  causes  of 
labor  disputes,”  it  gives  to  organized  labor  a  degree  of 
power  that  can  easily  lead  to  more  bitter  disputes  than 
industry  has  known.  An  all-powerful  National  Labor 
Relations  Board  will  settle  controversies.  The  bitumi¬ 
nous-coal  legislation  is  a  “little  NRA”  for  that  industry. 
Urged  on  Congress  by  the  President  in  spite  of  its  pos¬ 
sible  unconstitutionality,  it  may  become  a  pattern  for 
the  regulation  of  other  natural-resource  industries. 
Social  security — old-age  pensions  and  unemployment 
insurance — recognized  as  desirable  and  inevitable,  will 
add  to  the  cost  of  doing  business  and  must  be  taken 
into  consideration  immediately.  Finally,  taxation  looms 
large  on  the  horizon,  as  the  cost  of  the  depression  and 
social  reform  reveals  its  generous  proportions.  The 
campaign  against  “bigness”  finds  expression  in  two 
principles  of  punitive  taxation — sliding  scales  on  corpo¬ 
ration  incomes  and  levies  on  dividends  received  from 
subsidiaries.  All  told,  the  trend  of  legislation  has  been 
toward  concentration  of  federal  power  to  control  and 
regulate  business.  Many  of  the  measures  must  stand 
early  test  of  legality,  and  the  whole  program  has  yet  to 
be  submitted  for  popular  approval.  A  lively  and  inter¬ 
esting  year  lies  ahead. 


Nickel — Munition  or 
Industrial  Metal? 

Sometimes  an  early  reputation  persists  embar¬ 
rassingly  long  and  can  be  lived  down  only  by  dint 
of  special  effort  to  create  a  new  one.  Thus  with 
nickel.  Having  been  tarred  with  the  stick  of  munitions 
of  war,  when  it  served  that  purpose  well,  it  continues  to 
be  regarded  in  that  guise  in  spite  of  more  diverse  and 
expanded  peace-time  uses.  All  of  which  leads  Mr. 
Robert  C.  Stanley,  president  of  International  Nickel,  to 
address  his  shareholders  on  the  subject.  He  would 
impress  the  public  with  the  fact  that  “there  has  been  a 
significant  change  in  the  world  nickel  industry  during 
the  last  fifteen  years,”  and  he  wants  to  obliterate  the 
impression  that  the  company  is  “trafficking  in  a  war 
material.” 

We  sympathize  with  Mr.  Stanley’s  desire  to  gain  for 
his  company’s  product  a  more  benign  reputation,  and 
hasten  to  pay  our  tribute  to  nickel  as  one  of  the  most 
versatile  of  alloying  metals.  In  fact,  we  publish  in  this 
issue  some  information  on  alloy  steels  for  the  mining 
industry,  citing  some  important  uses  of  nickel  steel. 
And  in  a  second  article  we  give  a  more  extended  discus¬ 
sion  of  industrial  uses  of  nickel — in  transportation, 
communication,  and  a  host  of  manufacturing  industries. 
A  claim  can  justly  be  made  for  nickel  as  a  peaceful 
factor  in  modern  industrial  civilization,  due,  inciden¬ 
tally,  in  great  measure  to  the  research  and  development 
activities  of  Mr.  Stanley’s  company. 

But  the  munitions  aspect  cannot  be  wholly  wiped  out 
of  public  consciousness,  any  more  for  nickel  than  for 
chemicals  and  other  industrial  products.  So  long  as 
metals  are  unequally  distributed  in  the  earth  and  sub¬ 
ject  to  political  control,  just  so  long  will  we  have  the 
problem  of  national  mineral  policies  with  respect  to 
“strategic”  or  “deficient”  metals.  And  emphasis  on 
that  problem  will  be  made  first,  not  by  peace-time  in¬ 
dustrialists,  but  by  those  charged  with  national  defense. 


Nickel  is  a  “strategic”  metal  in  the  United  States,  for 
which  reason  we  publish  the  second  of  the  two  articles 
referred  to  above.  It  portrays  a  regrettable  national 
dependence  on  outside  sources  of  nickel,  whether  for 
munitions  or  industrial  products. 


Loose  Talk 

About  Silver 

• 

HEN  it  comes  to  the  monetary  metals,  the  eyes 
of  the  world  are  on  the  United  States  because 
the  policies  of  our  Government  are  largely  re¬ 
sponsible  for  the  enhanced  prices  of  gold  and  silver 
and  for  the  speculation  regarding  their  future.  Par¬ 
ticularly  acute  is  the  dilemma  regarding  silver  and  the 
workings  of  our  Silver  Purchase  Act,  which  became 
law  on  June  19,  1934.  The  subject  has  been  productive 
of  numerous  articles  in  the  technical,  financial,  and 
daily  press  and  the  general  magazines.  It  has  brought 
forth  pamphlets,  letters,  speeches,  and  economic  and 
political  arguments  in  great  volume.  And  the  problem 
is  as  puzzling  as  ever. 

Some  of  the  talk  is  obviously  loose  and  uninformed. 
The  article  in  Collier’s  for  July  6,  for  example,  which 
brought  a  spirited  and  reasonable  protest  from  Leo  J. 
Hoban,  secretary  of  the  Hecla  Mining  Company,  of 
Wallace,  Idaho.  Mr.  Hoban  criticized  the  article  in  a 
letter  to  the  editor  of  Collier’s  and,  after  waiting  a  re¬ 
spectful  period  for  an  acknowledgement  that  didn’t 
come,  made  his  letter  public.  We  shall  not  detail  Mr. 
Hoban’s  disclosure  of  factual  errors  in  Collier’s  article, 
particularly  with  reference  to  the  Pittman  Act.  Suffice 
it  to  say  that  he  was  on  solid  ground  and  cited  official 
documents  in  support  of  his  position.  Also  he  pointed 
out  that,  whatever  the  merits  or  demerits  of  the  Silver 
Purchase  Act,  “it  is  in  refreshing  contrast  to  the  pay¬ 
ment  of  taxpayers’  money  for  hogs,  cotton,  and  wheat 
never  produced.” 

Recently  the  Tobacco  Producers  Association  made 
public  a  letter  to  the  President  regarding  the  deplorable 
state  of  our  tobacco  trade  with  China,  attributing  the 
difficulty  to  the  Government’s  silver  policy.  The  facts 
about  tobacco  are  probably  correct,  but  the  producers 
are  less  secure  in  their  comments  on  mining.  They 
allege  that  our  silver  policy  has  been  of  no  benefit  to 
the  miner ;  in  fact,  has  been  a  detriment,  because  it  has 
stimulated  production  of  the  base  metals  that  are  al¬ 
ready  low  in  price.  Unfortunately,  they  selected  the 
copper  industry  as  the  terrible  example  of  the  evil  effects 
of  the  silver  policy.  Whatever  the  wisdom  or  folly  of 
that  program,  the  fact  remains  that  domestic  silver  pro¬ 
ducers  have  benefited  from  the  higher  price  for  newly 
mined  metal. 

Reverting  to  Mr.  Hoban’s  letter,  we  agree  that  “there 
is  an  honest  difference  of  opinion  as  to  the  value  of  the 
use  of  silver  as  money,”  also  plenty  of  room  for  argu¬ 
ment  on  the  economic  and  monetary  aspects  of  the  sil¬ 
ver  policy.  In  this  we  have  declined  to  participate, 
feeling  that  the  whole  matter  is  so  definitely  in  the  lap 
of  the  political  gods  as  to  make  argument  futile.  As  for 
the  mining  industry,  what  happens  to  silver  is  relatively 
unimportant  compared  with  early  industrial  recovery 
that  will  provide  a  profitable  market  for  copper,  lead, 
and  zinc. 
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►  Scotch  hearths,  blast  furnace, 
and  reverberatory  in  service 

►  Refinery  practice  has  unusual 
features,  due  to  the  character 
of  materials  treated  and  the 
need  for  meeting  special  re¬ 
quirements  of  the  Eagle-Picher 
company’s  works  at  Joplin 

►  Flotation  is  employed  for  re¬ 
cleaning  jig  concentrates  to 
provide  the  raw  material  re¬ 
quired  in  the  basic  sulphate 
plant 

Near  Galena,  Kan.,  and  about  5 
miles  west  of  Joplin,  Mo.,  is  the 
Galena  smelter  of  the  Eagle- 
Picher  Mining  &  Smelting  Company. 
The  principal  lead-containing  materials 
treated  at  it  are  lead  concentrates  from 
the  Tri-State  district  and  battery  scrap 
from  surrounding  territory.  It  also  re¬ 
smelts  some  lead  waste  and  byproducts 
returned  from  the  Joplin  plant  of  th.e 
Eagle-Picher  Lead  Company. 

The  Tri-State  mining  district  is 
famous  chiefly  for  its  zinc  output,  but 
it  also  furnishes  normally  about  10  per 
cent  of  the  United  States  lead  produc¬ 
tion,  most  of  which,  in  recent  years, 
has  been  smelted  at  the  Galena  plant. 
The  lead  concentrates  are  remarkably 
pure,  containing  virtually  no  arsenic, 
antimony,  tin,  bismuth,  or  silver.  From 
0.01  to  0.1  per  cent  of  copper  occurs  in 
the  concentrates  as  chalcopyrite.  Iron  is 
present  in  amounts  varying  between  0.5 
and  6  per  cent,  largely  as  marcasite. 
The  chief  impurity  affecting  the  smelt¬ 
ing  of  the  concentrates  is  zinc  as  blende. 

Lead  content  of  the  concentrates  re¬ 
ceived  by  the  smelter  averages  about 
78  per  cent.  This  material  consists 
largely  of  coarse  jig  product,  with  some 
table  concentrates,  and  hand-picked  lead 
ore  containing  up  to  80  per  cent  and 


more  of  lead  and  a  minor  amount  of 
flotation  concentrates  running  down  to 
less  than  60  per  cent  lead.  The  zinc  in 
the  concentrates  increases  as  the  lead 
decreases. 

The  coarse  concentrates  provide  an 
ideal  feed  for  ore  hearths,  giving  a  high 
direct  yield  of  lead.  Flotation  concen¬ 
trates,  on  the  other  hand,  on  account  of 
their  low  lead  and  high  zinc  content, 
give  a  low  direct  yield  of  lead.  How¬ 
ever,  the  tonnage  of  float  concentrates 
received  at  Galena  is  not  sufficient  to 
justify  a  separate  method  of  treating 
them,  so  they  are  charged  to  the  ore 
hearths  along  with  the  coarse  concen¬ 
trates. 

Inasmuch  as  all  zinc  in  the  concen¬ 
trates  eventually  finds  its  way  to  the 
blast  furnace  in  gray  slag  from  the  ore 
hearths,  and  as  the  concentrates  do  not 
contain  sufficient  fluxing  material  to 
carry  the  zinc  in  the  blast  furnace  slag, 
the  amount  and  kind  of  fluxes  added  at 
the  blast  furnace  are  chiefly  determined 
by  the  amount  of  zinc  to  be  fluxed. 
Thus,  the  zinc  content  of  the  various 
grades  of  concentrates  has  an  important 
bearing  on  the  cost  of  smelting  them. 

As  most  of  the  lead  produced  at 
Galena  is  used  at  the  Joplin  plant  re¬ 
ferred  to,  for  making  litharge,  red  lead, 
orange  mineral,  and  various  manufac¬ 
tured  lead  products,  the  refining  practice 
at  Galena  is  varied  as  occasion  demands 
to  produce  most  economically  the 
various  grades  of  lead  in  amounts  to 
satisfy  the  manufacturing  plant’s  re¬ 
quirements.  This  circumstance,  along 
with  the  fact  that  the  refinery  treats 
both  lead  from  the  remarkably  pure  Tri- 
State  ores,  and  lead  recovered  from 
antimonial  lead  battery  scrap,  results  in 
some  unusual  features  in  refining  prac¬ 
tice  that  are  not  found  in  most  lead  re¬ 
fineries. 


The  principal  departments  of  the  plant 
are  the  ore-hearth  department,  for  smelt¬ 
ing  Tri-State  lead  concentrates;  the 
battery-scrap  smelting  department;  the 
blast-furnace  department  for  smelting 
gray  slag  from  the  ore  hearths,  refinery 
skims,  and  various  plant  byproducts ; 
the  lead  refinery;  and  a  plant  for  the 
manufacture  of  sublimed  white  lead  or 
basic  lead  sulphate.  Sublimed  blue  lead 
is  produced  for  market  from  special  ore 
hearths. 

In  the  ore-hearth  department  are 
eight  mechanically  rabbled  Newnam 
hearths  of  standard  design.  These  are 
arranged  in  a  single  row,  end  to  end, 
extending  the  length  of  a  building  which 
includes  raw-concentrate  storage  space, 
also  running  the  full  length,  back  of 
the  hearths.  Concentrates  are  received 
in  box  cars  on  a  switch  track  parallel 
to  this  storage  space  and  are  unloaded 
onto  the  storage  floor  over  a  shuttle 
conveyor.  At  one  end  of  the  building  is 
a  jaw  crusher  for  crushing  lump  galena, 
which,  when  crushed,  is  also  handled 
over  this  conveyor. 

Storage  space  for  burned  baghouse 
dust  is  provided  at  one  end  just  outside 
of  the  building,  and  for  coal  and  pulver¬ 
ized  limestone  outside  the  building  at 
the  other  end  and  in  front  of  the  hearths. 
Extending  along  the  front  of  the  line  of 
hearths,  within  convenient  shovel  reach 
of  the  furnacemen,  is  a  series  of  small 
concrete  bins  or  pockets,  the  bin  in  front 
of  each  hearth  being  divided  into  separate 
compartments  for  concentrates,  coal, 
limetone,  and  flue  dust. 

The  make-up  of  the  charge  is  left 
largely  to  the  judgment  and  experience 
of  the  furnacemen,  who  scatter  the  con¬ 
centrates  and  other  constituents  over 
the  hearth  bed  by  shovel,  determining 
the  proportion  of  fuel  and  limestone  hy 
the  type  of  concentrates  being  smelted 
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and  the  behavior  of  the  charge  on  the 
hearth.  The  materials  charged  are 
brought  from  their  various  stockpiles  to 
the  small  pockets  in  front  of  the  furnaces 
by  means  of  a  gasoline  tractor  equipped 
with  a  Lessman  loading  shovel. 

The  gray  slag  from  each  hearth  is 
taken  off  with  a  fork  by  the  furnaceman, 
quenched  in  a  portable  container  of 
water  at  one  end  of  the  hearth  to  cool 
it,  and  transferred  in  the  container  by 
electric  tier  lift  forked  trucks,  operating 
on  a  system  of  overhead  trolleys,  to  a 
hoist  which  discharges  it  into  the  blast¬ 
furnace  storage  bins. 


Lead  produced  in  each  ore  hearth  is 
drawn  off  through  a  lead  well  into  a 
small  drossing  pot  at  the  opposite  end 
of  the  hearth  from  the  gray  slag  con¬ 
tainer.  Dross  is  returned  to  the  hearth. 
From  the  drossing  pot  the  lead  over¬ 
flows  into  a  block  mold  holding  approx¬ 
imately  2,500  lb.  When  the  mold  is  full, 
an  iron  hook  is  allowed  to  freeze  into 
the  block.  The  block  is  lifted  out  of  the 
mold  and  transferred  to  the  lead  refinery 
or  to  a  storage  yard  by  the  same  electric 
lift  trucks  that  handle  the  gray  slag. 
The  shape  of  the  cast  block  is  such  as 
to  allow  the  fingers  of  the  lift  truck  to 
slip  under  it  while  it  is  resting  on  the 
floor.  Each  block  is  weighed  and  marked 
before  leaving  the  ore-hearth  building. 

The  crew  of  the  hearth-smelting  de¬ 
partment  consists  of  one  foreman,  eight 
smeltermen,  one  tapper,  one  sweeper, 
and  two  bagroom  attendants.  On  alter¬ 
nate  days  a  tractor  driver  is  employed 
to  remove  burnt  flue  dust  from  the  bag- 
room.  Two  trail  cleaners  are  employed 
on  the  day  shift. 

Fume  from  the  hearths  is  drawn  off 
through  overhead  balloon  flues,  thence 
through  inverted  U-tube  cooling  flues, 
and  to  the  baghouse. 

Two  of  the  hearths  are  connected  to 
a  separate  flue  system.  The  charge  to 
these  hearths  and  the  manner  of  opera¬ 
tion  are  regulated  with  particular  atten¬ 
tion  to  the  production  of  fume  having 
the  color  and  other  properties  required 
for  marketable  sublimed  blue  lead.  This 
product  is  collected  in  special  compart¬ 
ments  of  the  main  baghouse  and  packed 
and  barreled  for  shipment. 

The  entire  baghouse  serving  the 
ore  hearths,  including  the  compartments 
used  for  sublimed  blue  lead,  contains 
2,109  bags,  18  in.  in  diameter  by  29  ft. 
long.  The  baghouse  is  connected  to  a 
257-ft.  concrete  stack.  Baghouse  dust  is 


burned  on  the  floor,  the  product  being 
removed  to  a  storage  bin  with  a  gasoline 
power  shovel. 

Lead  battery  scrap  is  received  in  box 
cars,  from  which  it  is  unloaded  by 
wheelbarrow  into  a  subsurface  store¬ 
house  (90x36  ft.)  having  2,000  tons’ 
capacity.  Most  of  the  scrap  is  purchased 
oh  a  clean  dry  basis.  A  sample  of 
several  thousand  pounds  is  taken  by 
shovel  as  each  car  is  unloaded.  This  is 
quartered  down  to  about  200  lb.  and  the 
200-lb.  sample  is  heated  in  a  small  kettle, 
mounted  on  a  scale,  to  a  temperature 
sufficient  to  drive  off  all  moisture  and 


burn  any  wood  or  rubber  in  it.  From 
the  sample  weight  before  and  after  this 
treatment  the  clean  dry  weight  of  the 
shipment  is  calculated. 

Scrap  is  smelted  in  a  reverberatory 
furnace  42x9  ft.  in  horizontal  section, 
inside  dimensions,  fired  by  natural  gas 
and  housed  in  what  is  known  as  the 
Brett-Doyle  furnace  building.  In  this 
installation  the  furnace  is  built  inside 
a  riveted  steel  pan,  with  all  seams 
welded  to  be  lead-tight.  The  pan  is  lined 
with  18  in.  of  firebrick,  with  magnesite 
brick  at  the  slag  line.  The  arch  is  of 
9-in.  firebrick  and  high  alumina  brick. 
Main  burners  are  at  one  end,  with  some 
auxiliary  burners  along  the  side. 

Operation  of  this  furnace  is  continu¬ 
ous.  That  is,  it  is  charged  continuously 
at  the  burner  end,  lead  and  slag  being 
drawn  off  near  the  flue  end  at  frequent 
intervals  to  maintain  the  bath  approxi¬ 
mately  at  constant  level.  The  depth  of 
the  bath  at  the  center  line  of  the  furnace 
is  approximately  15  in.  The  scrap, 
mixed  with  a  small  amount  of  fine 
petroleum  coke  breeze,  is  transferred 


Table  II — ^Average  Analyses  of 
Hearth  Products 


Gray 

Baghouse 

Burnt 

Slag 

Fume 

Fume 

PbS04 . 

6.6 

55.6 

64.5 

PbSOi . 

4.6 

0.2 

PbO . 

22.9 

32.9 

33.0 

PbS . 

27.7 

4.1 

0.2 

ZnS  \ 

ZnO  / . 

14.2 

1.6 

1.7 

CaO . 

to.i 

Insol . 

7.4 

FeO . 

8.6 

MgO,  AhOi,  CdO.C. 
FeO,  CdO,  Insol., 
Volatile,  C . 

(•)  By  difference. 

2.50 

1 . 20 

0.40 

J 

from  the  storage  house  by  an  inclined 
belt  conveyor  which  discharges  into  a  * 
chute  opening  in  the  top  of  the  furnace 
at  the  center  line  next  to  the  burner  end 
between  the  two  main  gas  burners.  Cars  i 
of  scrap  on  the  track  are  unloaded  di-  | 
rectly  on  the  incline  belt  feeding  the  * 
furnace.  Refinery  skims,  waste  from  the 
sublimed  white  lead  plant,  and  other  1 
byproducts  are  sometimes  charged  along  I 
with  the  battery  scrap.  A  motor-driven  f 
water-cooled  reciprocating  pusher,  pro-  i 
jecting  through  the  end  of  the  furnace,  |L 
pushes  the  unsmelted  material  out  from  2 
under  the  furnace  charge  chute  and  it 
floats  down  toward  the  flue  end  of  the  I 
furnace,  being  melted  by  the  time  it  ar-  1 
rives  there.  ® 

Lead-antimony  oxide  slag,  containing  i 
12  to  18  per  cent  antimony  and  55  to  1 
70  per  cent  lead  and  practically  all  the  | 
tin  and  arsenic  in  the  charge,  overflows 
through  a  water- jacketed  spout  at  one 
side  of  the  furnace  at  the  flue  end  into 
small  slag  pots.  The  flow  is  not  con-  1 
tinuous  but  slag  draws  are  made  at  1 
frequent  intervals.  The  pots  of  slag  1 
are  pulled  by  hand  to  a  cooling  yard,  k 
and  when  cold  are  dumped,  broken  up,  | 
and  loaded  into  box  cars  by  a  power  1 
shovel.  The  slag  is  smelted  in  a  small 
cupola  furnace  at  the  East  St.  Louis  | 
plant  of  the  Eagle-Picher  Lead  Com-  | 
pany,  for  the  production  of  antimonial  i 
lead  alloys.  j 

Lead  is  tapped  from  the  furnace  by  H 
means  of  a  lead  well  into  a  drossing  P 
pot,  from  which  it  is  tapped  into  blocks  , 
of  the  same  size  and  shape  as  those  I 
produced  from  the  ore  hearths.  The  ; 

crude  lead  produced  has  approximately  1 

the  following  analysis  before  refining:  ; 
Sb,  0.4  per  cent ;  As,  trace ;  Cu,  0.08 ;  Bi,  | 
0.05;  and  Sn,  trace.  ^ 

The  reverberatory  can  produce  ap-  ? 
proximately  75  tons  of  lead  per  day.  ‘ 
Fume  from  the  furnace  is  drawn 
through  cooling  flues  to  a  24-compart¬ 
ment  Dracco  dust  collector  containing 
432  bags  117  in.  long  and  8  in.  in  | 

diameter.  The  dust  is  pugged  with  a  - 
small  amount  of  water  to  densify  it  I 

and  returned  to  the  smelting  furnace.  I 
It  usually  contains  about  14  per  cent  [I 
antimony  as  oxide  and  about  55  per  g 
cent  lead  as  normal  lead  sulphate.  1 

Gray  slag  from  the  ore  hearths,  kettle  | 
dross  and  softener  skims  from  the  lead  U 
refinery,  waste  from  the  white  lead  plant,  { 
and  other  plant  byproducts  are  smelted  If 
in  the  blast  furnace.  ' 

The  charge  constituents,  including 
fluxes,  are  stored  in  hopper-bottomed  | 
steel  bins  arranged  in  a  row,  under  ! 
which  is  a  track  for  the  collecting  weigh  | 
car.  Beneath  each  bin  is  an  apron 
feeder,  actuated  by  a  gear  which  en¬ 
gages  with  a  motor-driven  gear  system  I 
on  the  collecting  car.  This  car  runs  i 
along  under  the  bins  and  weighs  the 
required  amounts  of  the  various  con¬ 
stituents  into  itself,  then  dumps  the  com¬ 
plete  charge  into  a  skip,  which,  in  turn, 
dumps  it  into  the  charge  car  on  the 
blast-furnace  charging  floor.  The  charge 


Table  I — ^Metallurgical  Data  on  Hearths  for  Two  Different 
Grades  of  Concentrates 

80%  Pb  60%  Pb 

Concentrates  Concentrates 


Per  cent  lead  in  concentrates  recovered  as  metallic  lead .  85  50 

Per  cent  lead  in  concentrates  recovered  as  lead  in  gray  slag .  15  50 

Per  cent  dry  weight  of  concentrates  as  circulating  fume .  24  30 

Per  cent  dry  weight  of  concentrates  of  coal  used .  4  15 

Per  cent  dry  weight  of  concentrates  of  limestone  vised .  2  12 

Tonnage  concentrates  per  8  hearths  per  24  hr .  225  1 25 

Tonnage  gray  slag  per  8  hearths  per  24  hr .  60  90 

Tonnage  lead  per  8  hearths  per  24  hr .  150  35 
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car  is  a  bottom-dump  car,  pulled  by 
a  cable,  which  runs  on  a  track  over  the 
top  of  the  furnace. 

The  blast  furnace  is  the  standard 
42x 128-in.  Traylor  Engineering  & 
Manufacturing  Company  furnace.  In 
this  furnace,  the  lead  well  is  at  one 
end,  and  overflows  into  a  10- ton  dross- 
ing  kettle  and  then  into  a  35-ton  stor¬ 
age  kettle,  from  which  the  drossed  lead 
is  pumped  to  the  lead  refinery. 

At  the  opposite  end  of  the  furnace  is 
the  slag  tap.  Slag  is  tapped  into  a 
small  settler,  to  entrap  any  lead  carried 
over  with  it.  No  matte  is  produced. 
Slag  from  the  settler  overflows  into  slag 


used  averages  about  12  per  cent  of  the 
charge  weight. 

Because  of  the  considerable  variety 
of  materials  smelted  in  the  blast  furnace, 
all  of  which  haye  a  high  lead  content 
and  are  likely  to  vary  greatly  in  analy¬ 
sis,  and  the  limited  facilities  for  bedding 
these  materials,  the  chemical  composi¬ 
tion  of  the  blast-furnace  charge  some¬ 
times  varies  considerably  from  the 
intended  composition  as  calculated  from 
the  bin  samples.  For  this  reason  it  is 
customary  to  charge  a  rather  large  per¬ 
centage  of  slag  shells  and  return  slag, 
to  act  as  a  balance  wheel  so  as  to 
prevent  too  large  unexpected  variations 


An  overhead  traveling  crane  runs  the 
entire  length  of  the  building.  ■ 

The  softener-dezincking  furnace  is 
built  in  a  water- jacketed  pan.  It  is  fire¬ 
brick  throughout  except  for  a  magpiesite 
slag  line  and  measures  12x20  ft.  insidev 
As  already  stated,  the  refining  prac¬ 
tice  is  largely  determined  by  the  needs 
of  the  Joplin  plant  of  the  Eagle-Picher 
Lead  Company  for  the  various  grades 
of  le'ad  which  can  be  produced. 

About  one-third  of  the  soft  lead  from 
the  ore  hearths  is  drossed  and  molded 
without  further  refining.  Hearth  lead 
of  lowest  copper  content  is  chosen  for 
this  purpose.  Following  is  a  typical 


THK  GALENA  PLANT  of  the  Eagle-Plcher  Mining  &  Smeiting  Company  covers  an  area 
approximateiy  1,200  ft.  long  and  600  ft.  wide.  It  is  situated  Just  west  of  the  Missonri- 

Kansas  State  line 


pots,  which  are  drawn  by  a  gasoline 
locomotive  to  the  dump. 

Gases  are  drawn  off  through  a  hood 
over  the  top  of  the  furnace.  They  are 
filtered  in  the  same  Dracco  collector 
that  is  used  for  the  battery-scrap  smelt¬ 
ing  furnace.  The  blast  furnace  and 
battery-scrap  furnace  are  not  operated 
simultaneously,  but  run  in  alternate 
campaigns  of  several  weeks  each.  Blast¬ 
furnace  baghouse  dust  is  pugged  and 
returned  to  the  furnace.  Certain  plant 
byproducts  are  smelted  either  in  the 
blast  furnace  or  in  the  battery-scrap 
reverberatory,  according  to  which  hap¬ 
pens  to  be  operating. 

The  normal  capacity  of  the  blast  fur¬ 
nace  is  about  6  tons  per  24  hours  per 
square  foot  of  area  at  the  tuyeres.  Coke 


in  slag  analysis.  This  practice  is  open 
to  criticism  but  is  believed  to  be  good 
economy  under  the  circumstances. 

Average  lead  fall  is  about  30  per  cent. 
Following  is  a  typical  analysis  of  the 
slag  produced:  FeO,  30  to  33;  CaO, 
10  to  14;  SiO„  25  to  30;  ZnO,  16  to 
20;  and  Pb,  1.5  to  3.0. 

In  the  Lead  Refinery 

The  refinery  contains  one  35-ton  melt¬ 
ing  kettle,  an  80-ton  melting  and  zinck- 
ing  kettle,  a  70-ton  softening  furnace, 
and  an  80-ton  molding  kettle.  There  is 
also  a  35-ton  kettle  with  a  separate  set 
of  molds  for  drossing  and  molding  “soft 
Missouri”  lead  from  the  ore  hearths 
which  does  not  require  further  refining. 


analysis  of  this  lead  after  careful  dross¬ 
ing:  Sb,  0.0005  per  cent;  Bi,  0.0003; 
Cu,  0.015;  Zn,  0.001;  and  Ag,  0.1  oz. 
per  ton.  The  remainder  of  the  hearth 
lead  is  treated  with  zinc  to  remove 
copper  and  produce  corroding  lead. 

All  blast-furnace  lead  and  lead  from 
the  battery-scrap  smelting  furnace  is 
treated  with  zinc  to  remove  copper  and 
refined  to  corroding  lead.  The  zinc 
treatment  is  similar  for  lead  from  the 
ore  hearths  and  for  blast-furnace  lead 
and  lead  from  the  battery-scrap  furnace. 
The  latter  two  contain  some  antimony, 
but  this  small  amount  of  antimony 
causes  no  trouble  in  zincking.  Inasmuch 
as  the  residual  zinc  remaining  in  the 
lead  after  the  zinc. treatment  is  removed 
by  fire  refining  in  the  softening  furnace, 
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it  is  more  economical  to  leave  the  anti¬ 
mony  in  the  lead  until  after  the  zinc 
treatment  and  then  remove  it  with  the 
zinc,  rather  than  soften  before  zincking. 

None  of  the  lead  refined  contains 
appreciable  amounts  of  silver,  and  the 
zinc  treatment  for  removing  copper  dif¬ 
fers  considerably  from  usual  desilveriz¬ 
ing  practice.  Copper  is  removed  from 
lead  with  zinc  much  more  readily  than 
silver.  Whereas  in  desilverizing  it  is 
necessary  to  saturate  the  lead  fully  with 
zinc,  so  that,  after  desilvering,  it  con¬ 
tains  about  0.55  per  cent  zinc,  in  remov¬ 
ing  copper  much  less  zinc  can  be  used, 
and  the  lead  after  decopperizing  con¬ 
tains  only  0.2  to  0.35  per  cent  zinc. 

Scrap  zinc  is  used  almost  entirely 
for  the  purpose,  though  a  small  stock 
of  slab  zinc  is  kept  on  hand  as  a  re¬ 
serve.  The  zincking  procedure  follows ; 

The  80-ton  zincking  kettle  is  filled 
with  molten  lead.  (Blocks  of  cold  leatl 
from  the  hearths  or  battery-scrap  fur¬ 
nace  are  either  melted  in  the  zincking 
kettle  itself  or  are  melted  in  the  melting 
kettle  and  then  pumped  into  the  zincking 
kettle.)  Included  in  the  charge  is  the 
“cold  skim”  from  the  preceding  zincking 
cycle.  A  preliminary  dross  or  “mud 
skim”  is  removed  and  1,000  lb.  of  zinc 
is  then  added  and  stirred  in  for  about 
30  minutes  at  a  temperature  of  about 
850  deg.  F.  Following  is  a  typical  analy¬ 
sis  of  the  mud  skim  resulting  from  re¬ 
fining  secondary  lead:  Zn,  1.5  per  cent; 
Cu,  0.8;  and  Sb,  0.6. 

A  small  amount  of  dross  rises  to  the 
top  of  the  kettle  after  the  zinc  is  stirred 
in.  This  is  dry  and  rather  dusty,  and 
can  be  skimmed  off  without  entraining 
much  lead.  This  dross  from  secondary 
lead  refining  analyzes :  Pb,  55  per  cent : 
Zn,  25 ;  Cu,  1 ;  and  Sb,  0.7. 

After  this  dross  is  skimmed  off  the 
kettle  is  allowed  to  cool.  This  may  be 
hastened  by  running  a  stream  of  water 
on  the  surface  of  the  kettle  to  freeze 
a  chunk,  and  then  submerging  this 
chunk  in  the  remaining  molten  lead. 
The  zincky  lead  which  rises  to  the  top 
of  the  kettle  during  cooling  is  not 
skimmed  off.  Cooling  is  continued  until 
a  layer  of  zincky  lead  about  3  in.  thick 
freezes  over  the  top  and  for  6  in.  to  a 
foot  down  the  sides  of  the  kettle.  Be¬ 
fore  the  crust  forms,  a  steel  frame  from 
which  are  suspended  a  number  of  hooks 
is  lowered  into  the  kettle  until  the  hooks 
are  partly  immersed  in  the  lead.  The 
hooks  are  thus  frozen  into  the  crust. 
When  the  crust  has  reached  the  de¬ 
sired  thickness,  a  crane  picks  up  the 
steel  frame  and  lifts  the  crust  off  the 
kettle  and  sets  it  to  one  side.  This  is 
the  “cold  skim”  which  is  returned  to  the 
kettle  with  the  next  charge  of  lead. 
Quite  frequently,  two  such  skims  are 
removed.  The  lead  remaining  in  the 
kettle,  which  contains  0.20  to  0.45  per 
cent  residual  zinc,  and  whatever  anti¬ 
mony  was  in  the  lead  before  decopperiz¬ 
ing,  is  pumped  to  the  softening  furnace. 
The  complete  decopperizing  cycle  re¬ 
quires  about  eight  hours. 


EIGHT  NEWXAM  HEARTHS,  of  standard  desigrn,  smelt  the  lead 
concentrates  received  at  the  Galena  plant.  One  of  these  Is  seen  at 
the  left  with  Its  mechanical  rabbling:  machine.  Gray  slag:  is  removed 
with  a  fork  by  the  workmah,  quenched  in  water,  and  sent  to  the 
blast-furnace  storage  bins 


Practice  in  softening  or  dezincking 
follows  closely  usual  lead  refinery  prac¬ 
tice.  The  softening  furnace  is  fired  with 
natural  gas.  In  lead  from  the  ore 
hearths,  containing  no  antimony,  the 
zinc  comes  off  as  a  skim  averaging 
about  7  per  cent  of  the  weight  of  the 
lead  charged,  the  following  analysis 
being  typical :  Pb,  86  per  cent ;  and  Zn, 
6  per  cent. 

In  lead  from  the  blast  furnace  or 
the  battery-scrap  smelting  furnace,  two 
skims  are  taken  off  the  softening  fur¬ 


nace.  Typical  analyses  are :  First  skim 
— Pb,  73  per  cent ;  Zn,  9.5 ;  and  Sb,  6. 
Second  skim — Pb,  85  per  cent;  Zn,  2; 
and  Sb,  3. 

The  lead  refinery  building  also  con¬ 
tains  a  furnace  for  liquating  skims  from 
the  refinery,  the  battery-scrap  furnace 
drossing  kettle  and  the  blast-furnace 
dressing  kettle.  It  is  used  infrequently. 
Most  of  the  time  the  skims  are  smelted 
in  the  blast  furnace. 

Skims  from  the  dro'ssing  kettle  of 
the  blast  furnace  eventually  become  quite 


IN  THE  LEAD  REFINERY  of  the  Gulenu  smelter.  Hung  from  the 
erane  in  the  center  is  one  of  the  2,500-lb.  blocks  of  lead  received  from 
the  ore-hearth  department.  About  one-third  of  the  lead  from  the 
latter  is  simply  drossed  and  molded  here.  The  rest  is  decopperized 
with  zinc  to  produce  corroding  lead. 
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attaching  a  flat-headed  copper  rivet 
upon  which  is  printed  the  proper 
number. 

To  serve  as  a  g^ide  in  determining 
the  vertical  elevation  above  or  below 
sea  level,  a  numbered  scale  was  placed 
at  the  back  of  the  model.  The  top  of 
the  table  which  holds  the  model  was 
ruled  and  numbered  with  100-ft.  co¬ 
ordinates.  In  addition,  the  section 
lines,  principal  roads,  the  river,  and 
other  points  of  interest  were  drawn  on 
the  table  top.  From  any  opening  un¬ 
derground,  the  correct  surface  location 
can  be  determined  by  dropping  a  small 
plumb  bob  down  to  the  table  top. 

The  model  is  of  value  geologically  in 
that  the  footwall  and  hanging-wall 
dikes  are  shown  in  their  relative  posi¬ 
tions,  with  nothing  to  obscure  the 
vision.  The  intersection  of  eastward- 
and  westward-pitching  dikes,  and  the 
major  cross-fault  zones,  can  be  seen  at 
a  glance.  Projections  of  these  struc¬ 
tural  relations  have  been  carried  below 
the  present  workings,  providing  an  ex¬ 
cellent  means  of  forecasting  the  areas 
of  probable  ore  concentration. 


rich  in  copper  and  are  liquated  and 
enriched  in  copper  and  sold  in  this 
form  or  are  run  through  the  blast  fur¬ 
nace  in  a  special  copper  concentration 
run  for  the  production  of  copper  matte. 

As  the  amoimt  of  copper  entering  the 
Galena  smelter  is  comparatively  small, 
only  a  small  amount  of  this  coppery 
dross  or  matte  is  produced  per  year. 

Raw  material  for  making  sublimed 
white  lead  is  either  refined  lead  or 
purified  galena  concentrates.  Concen¬ 
trates  used  for  this  purpose  are  prac¬ 
tically  chemically  pure  lead  sulphide. 
They  are  produced  by  recleaning  high- 
grade  jig  concentrates  from  the  Tri- 
State  district  by  further  jigging  and 
flotation,  followed  by  leaching  the  re¬ 
cleaned  concentrates  with  hot,  very 
dilute  sulphuric  acid  to  dissolve  off  any 
impurities  existing  as  a  coating  on  the 
sulphide  particles.  The  mill  for  produc¬ 
ing  these  purified  concentrates  is  situ¬ 
ated  alongside  the  sublimed  white  lead 
plant  proper. 


In  the  sublimed  white  lead  plant  these 
concentrates  are  dried  and  burned  in 
a  firebrick  combustion  chamber,  being 
blown  into  the  latter  with  air  using  a 
burner  similar  to  a  powdered  coal 
burner. 

Auxiliary  heat  and  ignition  are  sup¬ 
plied  by  natural-gas  burners.  The  lead 
sulphide  is  burned  and  volatilized  to 
basic  lead  sulphate,  the  product  being 
conveyed  through  settling  flues  and 
cyclone  collectors  to  settle  out  impurities 
and  coarse  particles,  the  finished  product 
being  collected  in  a  Norblo  dust  col¬ 
lector. 

The  process  of  making  sublimed  white 
lead  from  metallic  lead  is  similar  except 
that  molten  lead  is  atomized  and  blown 
into  the  combustion  chamber,  along  with 
sulphur  dioxide  gas  from  a  sulphur 
burner. 

The  sublimed  white  lead  produced  by 
either  of  these  methods  is  very  much 
superior  to  the  product  made  by  the 
old  slag-eye  process. 


World  Tin  Output 
Up  in  First  Half  Year 


According  to  the  August  issue  of 

■  the  Bulletin  of  the  International 
Tin  Research  and  Development  Council, 
published  by  The  Hague  Statistical 
Office,  the  world  production  of  tin  in  the 
first  half  of  1935  was  51,071  long  tons, 
compared  with  50,753  tons  in  the  first 
half  of  1934.  Of  this  year’s  output  40,306 
tons,  or  79  per  cent,  were  produced  by 
Malaya,  Bolivia,  Netherlands  East  In¬ 
dies,  Nigeria,  and  Siam,  and  4,582  tons, 
or  9  per  cent,  were  produced  by  the  Bel¬ 
gian  Congo,  French  Indo-China,  Corn¬ 
wall,  and  Portugal.  British  Malaya  alone 
produced  approximately  30  per  cent  of 
this  year’s  output  of  tin. 

The  apparent  world  consumption  of 
tin  in  the  first  half  of  1935  increased  by 
over  14  per  cent,  to  67,450  tons,  com¬ 
pared  with  58,959  tons  in  the  first  half 
of  1934.  It  is  estimated  that  27,800  tons 
of  tin  were  used  this  year  in  tin-plate 
manufacture,  against  25,400  tons  last 
year;  and  9,100  tons  in  the  motor  indus¬ 
try,  against  7,560  tons. 

Tin  consumption  in  the  following 
countries  has  already  exceeded  the  level 
reached  in  1929,  Russia’s  present  con¬ 
sumption  being  greater  by  27  per  cent, 
consumption  in  Egypt  by  20  per  cent. 
South  Africa  20  per  cent,  Norway  9  per 
cent,  Sweden  8  per  cent,  Holland  7  per 
cent,  Greece  5  per  cent,  and  Denmark 
44  per  cent. 

On  Aug.  9  the  International  Tin  Com¬ 
mittee  advised  that  tin  production  quotas 
would  be  fixed  at  65  per  cent  for  the  third 
quarter  of  1935.  The  committee  will 
probably  meet  at  the  end  of  September 
to  determine  fourth-quarter  production. 


A  Quickly  Understood  Model 


L.  D.  Stewart 

Montreal,  IV is. 


indicated  by  strips  of  copper  sheet. 
These  strips  do  not  show  the  whole  dike 
or  fault  but  simply  indicate  the  posi¬ 
tion  and  trend. 

Each  level  was  made  from  one  of  the 
regular  blueprints  prepared  by  the  en¬ 
gineering  department.  The  wire  was 
laid  on  the  print  and  bent  and  soldered 
to  conform  with  the  actual  outline.  The 
vertical  location  of  the  shafts  and  levels 
was  taken  from  the  regular  cross-sec¬ 
tions.  In  each  direction  the  scale  is 
100  ft.  to  the  inch. 

The  material  encountered  at  a  given 
place  can  be  learned  by  referring  to 
the  legend  color  chart,  as  the  rods  rep¬ 
resenting  the  various  openings  have 
been  enameled  in  color.  The  regular 
level  number  of  each  level  is  showm  by 


Mine  models  usually  do  not 
mean  much  to  people  outside  the 
mining  fraternity.  The  non-profes¬ 
sional  is  lost  in  a  maze  of  detail  and 
unable  to  visualize  the  relative  propor¬ 
tions  and  actual  extent  of  the  mine 
openings.  In  an  effort  to  overcome 
these  difficulties  and  make  a  model  of 
the  Montreal  mine  from  which  the  lay¬ 
man,  as  well  as  the  mining  engineer, 
could  get  something,  I  constructed  the 
mine  model  shown  in  the  accompanying 
illustration. 

Round  brass  welding  rod,  -Ar  in. 
diameter,  was  used  throughout  to  rep¬ 
resent  drifts,  crosscuts,  raises,  and  even 
the  outline  of  stoped-out  areas.  Rods 
i  in.  thick  were  used  for  the  shafts. 
Intrusive  dikes  and  cross-faults  were 
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Gold  Placer  Mining 


Revived 


At  Lincoln 
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SINCE  the  exhaustion  of  the  bonanza 
gravels  worked  by  the  Forty-Niner 
and  others  that  followed,  placer  min¬ 
ing  in  California  has  become  primarily  a 
material-moving  problem.  Modern  ex¬ 
cavating  methods  and  equipment  have 
elevated  it  from  a  haphazard  calling  of 
the  more  adventurous  spirits  to  an  in¬ 
dustry  which  demands  technical  and  sys¬ 
tematic  attention.  Today  large  masses 
of  gold-bearing  earth  and  gravel  are 
moved  by  hydraulic  giants  where  hy¬ 
draulic  mining  is  permitted,  and,  in  the 
Oroville,  Folsom,  and  Snelling  areas,  the 
extensive  and  deep  placer  deposits  are 
worked  by  large  gold  placer  dredges, 
some  capable  of  handling  400,000  cu.yd. 
per  month. 

The  relatively  small  and  shallow  placer 
areas  near  the  foothills  of  the  Sierra 
Nevada  received  little  or  no  attention 
until  the  advent  of  the  power  shovel  and 
dragline.  Prior  to  this  event  the  richer 
deposits  were  worked  manually  by 
Chinese,  and  then  abandoned.  Early  at¬ 
tempts  to  exploit  this  type  of  deposit  by 
mechanical  means  failed,  mostly  because 
of  inexpert  handling  of  the  equipment, 
careless  testing  of  the  ground,  and  high 
power  and  water  costs.  For  years  this 
branch  of  placer  mining  languished,  and 
it  was  not  until  1933  that  new  interest 
stimulated  by  the  enhanced  price  of  gold 
brought  about  a  substantial  revival. 

The  benefits  accruing  to  gold  placer 
operations  from  the  gold  premium  as 
well  as  from  improved  excavating  and 
washing  machinery  and  a  better  knowl¬ 
edge  of  placer  geology  are  characteristi¬ 
cally  demonstrated  by  the  results  obtained 
in  the  Lincoln  area  during  the  past  year. 
The  operations  I  visited  early  in  June, 
1935,  five  in  number,  are  all  within  a 
radius  of  10  miles  from  the  town  of 
Lincoln,  about  29  miles  northeast  of 
.Sacramento,  Calif.  Many  concerns  have 
crews  in  the  field  testing  unexplored 
ground,  and  several  new  plants  are 
planned  or  in  progress  of  construction. 

The  geology  of  the  Lincoln  placers  is 
interesting.  No  two  deposits  are  alike, 
the  character  of  the  bedrock  and  gravel 
varying  according  to  location.  Those 
near  the  foothills  usually  rest  upon  a  bed- 


Results  show  benefits  of  im¬ 
proved  dredging  and  washing 
equipment,  better  geological 
knowledge  and  the  higher 
metal  price 

♦ 

Draglines  and  scow-mounted 
washing  plants  prove  adequate 
in  working  relatively  small  and 
shallow  deposits  near  the  Si¬ 
erra  Nevada  foothills  .  .  .  Even 
bedrock  is  characteristic  .  .  . 
The  use  of  diesel  engines  re¬ 
duces  power  costs 


John  B.  Huttl 

Assistant  Editor 

rock  of  decomposed  granite,  while  false 
bedrock  of  clay  and  volcanic  ash,  locally 
termed  “lava  ash,”  and  well-cemented 
gravel  are  frequently  encountered  at  de¬ 
posits  in  the  delta  area  proper.  Another 
phenomenon  is  the  presence  of  quartz 
particles  impregnated  with  native  gold. 
The  distribution  and  size  of  the  gold 
particles  in  the  gravel  also  vary  widely. 
Though  the  gold  in  general  is  fine — the 
largest  particles  seldom  exceeding  50c. 
in  value — nuggets  of  a  value  ranging 
from  $1  to  $4  have  been  found  at  a  dry 
placer  operation  situated  at  quite  a  dis¬ 
tance  from  the  foothills.  From  the  fore¬ 
going  it  appears  that  the  Lincoln  placer 
deposits,  and  those  in  neighboring  dis¬ 
tricts  to  the  north,  in  general  belong  to 
a  modern  stream  system  which  in  some 
cases  has  either  captured  bench  deposits 
of  Tertiary  channels  or  may  have  been 
enriched  by  a  portion  of  the  main  Terti¬ 
ary  channels  near  the  foothills. 

The  gravels  in  the  pay  channels  are 
fairly  compact,  and  vary  from  8  to  15  ft. 
in  thickness,  including  a  layer  of  topsoil 


from  2  to  4  ft.  thick,  and  generally  too 
poor  to  be  washed  in  conjunction  with 
the  gravel.  Testing  of  the  ground  is  done 
by  sinking  test  pits,  usually  one  to  each 
acre.  Values  contained  in  the  gravels 
range  from  25  to  75c.  per  yard.  Work¬ 
ing  costs  are  from  12  to  16c.  per  yard. 
At  the  dry  placer  operation  mentioned 
previously,  costs  average  25c.  per  yard. 
Water  for  operations  is  obtained  from 
the  Nevada  Irrigation  District,  a  maxi¬ 
mum  of  75  miner’s  inches  being  allowed 
each  operator,  though  the  average  water 
consumption  is  about  35  miner’s  inches 
per  operation.  It  is  brought  to  the  wash¬ 
ing  plant  pond  in  shallow  ditches  and  is 
seldom  reclaimed,  because  of  lack  of 
storage  facilities. 

Equipment  used  for  excavating  and 
washing  the  pay  gravel  consists  of  the 
conventional  dragline  equipped  with  a 
60-ft.  boom  and  a  l^-cu.yd.  Page-type 
bucket,  and  a  portable  washing  plant.  In 
view  of  the  fairly  even  bedrock  character¬ 
istic  of  the  Lincoln  placers,  it  was  found 
best  to  mount  the  washery  upon  a  shallow 
scow  or  hull,  thus  giving  it  the  appear¬ 
ance  of  a  small  dredge  minus  the  digging 
ladder.  Though  the  operation  of  this 
equipment  is  not  as  continuous  as  that  of 
a  bucket-line  dredge  where  the  digging 
element  works  in  complete  unison  with 
the  gravel-treating  machinery,  a  maxi¬ 
mum  daily  average  yardage  can  be  pro¬ 
duced  with  a  digging  unit  and  washing 
plant  designed  to  meet  the  requirements 
as  to  bedrock  and  the  character  and  size 
of  the  gravel. 

Initial  cost  of  the  various  plants  in 
operation  at  Lincoln  ranges  from  $22,000 
to  $25,000.  Average  capacity  exceeds 
150  cu.yd.  per  hour.  Save  for  the  hull, 
the  newer  washing  plants  are  built  of 
steel  and  contain  many  unique  features 
involving  late  developments  in  screening 
and  washing  machinery.  Moving  and 
stepping  ahead  of  the  plant  is  accom¬ 
plished  by  means  of  ^-in.  steel  shore 
lines  attached  to  a  series  of  hand  winches 
on  the  mezzanine  deck.  The  new  plants 
soon  to  be  erected  are  to  have  sectional- 
ized  steel  hulls  to  facilitate  transportation 
to  a  new  location. 

Power  costs  have  been  reduced  mate- 
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rially  by  the  use  of  diesel  engines  instead 
of  the  conventional  gasoline  units.  One 
plant  is  driven  electrically.  All  drag¬ 
lines  working  in  the  district  are  cater¬ 
pillar-mounted.  As  to  total  operating 
time  per  day,  the  equipment  in  most  cases 
is  run  20  out  of  24  hours.  The  plants 
are  operated  on  a  three-shift  basis,  with 
three  men  on  each  shift.  During  the 
day  shift  a  mechanic  and  a  roustabout 
are  employed  in  addition  to  the  regular 


STACKKK  END  of  the  wasliinK 
plant  at  the  Fay  placer.  All  auper- 
•tructures,  inclnding  the  gantry  that 
supports  the  tailings  stacker,  are 
built  of  steel.  The  scow’s  hull  is 
built  of  wood 


two  160-acre  tracts  held  under  lease 
about  2  miles  east  of  Lincoln.  The  prop¬ 
erty  is  known  as  the  Fay  placer.  Over¬ 
burden  upon  the  bedrock  ranges  from  8 
to  15  ft.  in  thickness  and  consists  of 
gravel,  sand,  and  topsoil.  The  topmost 
layer  of  overburden,  2  to  4  ft.  thick,  con¬ 
tains  no  values  and  is  removed  prior  to 
the  excavation  of  the  gravel  proper.  Pay 
gravel  averages  50c.  in  gold  per  yard. 
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crew.  Large  floodlights  installed  at  suit¬ 
able  points  on  the  washery  provide  ade¬ 
quate  light  for  night  operations.  The 
necessary  current  is  furnished  by  a  small 
lighting  plant  on  the  upper  deck  of  the 


DRAGLINE  AND  WASHING 
PLANT  of  Lincoln  Gold  Dredging 
Company,  controlled  by  Oroville  in¬ 
terests.  Pay  gr»vel  contains  about 
24c.  gold  per  cubic  yard.  The  drag¬ 
line  truck  rests  upon  sectionalised 
wooden  matting 
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AT  THE  FAY  PLACER,  near  Lin¬ 
coln,  worked  by  E.  M.  Kanfleld,  of 
Oakland.  Dragline  and  Page-type 
bucket  are  delivering  50e.  gravel  to 
the  floating  washing  plant 


hull.  An  accessory  that  insures  continu¬ 
ous  operations  is  a  portable  repair  shop 
with  a  welding  outfit.  In  the  Lincoln  dis¬ 
trict,  these  are  mounted  on  a  motor  truck, 
and  contain,  besides  the  welding  unit,  a 
small  drill  press,  a  vise,  and  sundry  cut¬ 
ting  and  riveting  tools.  Diesel-powered 
tractors  equipped  with  a  scraper  blade 
are  frequently  used  for  removing  soft 
and  shallow  overburden. 

The  newest  plant  to  be  placed  in  opera¬ 
tion  is  that  of  E.  M.  Kaufield,  of  Oakland, 
Calif.  The  company  is  working  one  of 


THE  VIRGINIA  PLACER  COM¬ 
PANY  is  dredging  here  in  the  Mount 
Pleasant  district,  about  4i  miles 
from  the  Kaufleld  operation.  The 
gravel  is  reported  to  run  75c.  per 
cubic  yard 


The  bedrock  is  fairly  even  and  consists 
of  decomposed  granite.  About  one  foot 
of  it  is  removed  along  with  the  gravel 
to  recover  possible  crevices  rich  in  gold. 
The  gold  is  distributed  evenly  in  the 
gravel,  and  the  particles  recovered  in 
the  sluices  are  fine  and  flaky. 

Equipment  used  for  excavating  and 
washing  the  gravel  consists  of  a  diesel- 
powered  Link-Belt  dragline  using  a  60- 
ft.  boom  and  a  l^-cu.yd.  Page-type 
bucket,  and  a  floating  washing  plant. 
Considerable  study  of  the  ground  and 
gravel  preceded  the  design  and  selection 
of  these  units.  The  hull  of  the  washing 
plant  is  built  of  wood  and  measures  30 
by  40  by  2  ft.  All  superstructures,  in¬ 
cluding  the  gantry  supporting  the  tailings 
stacker,  are  built  of  steel.  Excavated 
gravel  is  dumped  by  the  bucket  upon  a 
steel  grizzly,  spaced  8  in.,  covering  th*" 
mouth  of  the  10xl2-ft.  steel  hopper  a 
the  bow  end  of  the  hull.  Grizzly  under 
size  flows  by  gravity  to  the  scrubber  por 
tion  of  the  revolving  screen,  which  is  2h 
ft.  long  over  all,  4  ft.  6  in.  in  diameter, 
and  chain-driven.  The  screen  section  is 
16  ft.  long.  It  is  covered  with  semi¬ 
circular  steel  plates  containing  f-in.  and 
T^-in.  perforations.  Spiral  baffles  are 
provided  in  the  scrubber  end  of  the  re¬ 
volving  screen  to  effect  a  better  disinte¬ 
gration  of  the  gravel,  which  occasionally 
is  packed  with  clay. 

Screened  material  drops  into  a  distrib¬ 
utor  at  the  bottom  of  the  screen,  whence 
it  is  fed  to  the  gold  tables  on  each  side 
of  the  revolving  screen.  These  are  di¬ 
vided  into  six  sluices,  each  30  in.  wide, 
fitted  with  Hungarian  riffles  and  mer¬ 
cury  traps  at  suitable  points,  which  dis¬ 
charge  into  two  tail  sluices  62  ft.  long 
and  30  in.  wide.  About  32  ft.  of  the  total 
length  of  latter  sluices  is  provided  with 
riffles.  Total  sluicing  area  is  about  750 
sq.ft.  Nearly  all  values  are  recovered 
within  a  sluice  length  of  4  ft.  beyond  the 
distributor.  Tailings  or  screen  oversize 
are  disposed  of  by  a  S5-ft.  stacker 
equipped  with  a  24-in.  conveyor  belt. 
Pumping  equipment  consists  of  a  6-in. 
Fairbanks-Morse  centrifugal  pump,  and 
an  8-in.  pump,  also  of  Fairbanks-Morse 


ELECTRICALLY  DRIVEN  EQUIP¬ 
MENT  features  the  installation  of 
the  Oakwood  Mining:  Company.  The 
plant  is  practically  the  same  in  de¬ 
sign  and  size  as  that  of  the  Lincoln 
Gold  Dredging  Company.  Worked- 
oiit  area  and  tailings  in  foreground 


make.  Motive  power  for  the  revolving 
screen,  stacker,  pumps,  and  lighting  plant 
is  furnished  by  a  60-hp.  Caterpillar  diesel 
engine.  The  plant  has  a  capacity  of  300 
cu.yd.  per  hour  and  is  operated  on  a  three- 
shift  basis.  A  repair  man  and  a  rousta¬ 
bout  are  employed  during  the  day  shift 
in  addition  to  the  regular  crew  of  three 
men  on  each  shift. 

In  the  Mount  Pleasant  district,  about 
4^  miles  northwest  of  the  Kaufield  opera¬ 
tion,  is  the  plant  of  the  Virginia  Placer 


STATIONARY  WASHING  PLANT 
and  tail  sluice,  belonging  to  C.  N. 
Chittenden,  of  Lincoin,  who  is  work¬ 
ing  a  20-acre  tract.  Excavation  is 
done  by  a  }-cu.yd.  gasoline  shovel 


Company,  controlled  by  Sherman  Tharp 
and  T.  E.  Robinson,  of  Oakland,  Calif. 

The  property  comprises  160  acres  of 
placer  land,  on  which  the  company  is 
now  working  a  gravel  channel  100  ft.  « 
wide,  averaging  75c.  per  yard.  Gravel  ® 
overlying  the  bedrock  is  15  ft.  thick. 

This  includes  2  ft.  of  barren  topsoil, 
which  is  removed  by  the  dragline,  or, 
where  ground  conditions  permit,  by  a 
diesel  tractor  equipped  with  a  scraper 
blade.  Usually  two  hours  a  day  are  de¬ 
voted  to  this  work.  Though  the  bedrock 
generally  consists  of  decomposed  granite, 
false  bedrock  of  red  hardpan  and  clay 
and  cemented  gravel  have  been  encoun¬ 
tered  frequently. 

The  digging  element  used  here  is  a  I 
Model  700  P  &  H  dragline,  altered  to  . 
meet  the  requirements  of  the  bedrock  and  | 
gravel.  As  will  be  noted  in  the  accom¬ 
panying  cut,  it  is  provided  with  a  steel 
gantry  to  increase  the  service  range  of 
the  60-ft.  boom.  The  l^-cu.yd.  Essco  [ 

bucket  is  designed  to  dig  through  and  \ 

break  up  hard  gravel.  In  this  operation  i 
the  dragline  is  powered  by  a  120-hp.  | 

Waukesha  engine,  burning  diesel  oil,  and  i 
its  capacity  is  200  cu.yd.  per  hour.  The  | 
100-ft.  gravel  channel  is  removed  by  ex-  I 
cavating  laterally  across  the  face  and  | 
then  stepping  back  the  dragline. 

Capacity  of  the  floating  washing  plant 
is  100  cu.yd.  per  hour.  It  is  similar  in 
design  to  that  of  the  neighboring  plant 
described  previously.  The  wooden  hull 
is  30  ft.  wide,  40  ft.  long,  and  30  in.  deep, 
and  draws  from  13  to  15  in.  of  water.  All  » 
superstructures  are  of  steel.  The  mouth 
of  the  steel  hopper  is  covered  with  a  steel 
grizzly,  spaced  8  in.,  and  the  scrubber 
portion  of  the  revolving  screen  is  fitted 
with  a  series  of  spiral  flights  with  lifters 
in  between  to  disintegrate  the  gravel 
better  and  insure  a  steady  flow  of  mate-  ! 
rial  to  the  screens.  Over-all  length  of  | 
the  revolving  screen  is  26  ft.  The  screen  , 
section  is  16  ft.  long,  and  is  covered  with 
sectional  steel  plates  containing  :fe-in. 
holes.  The  gold  table  area  on  each  side 
of  the  revolving  screen  is  divided  into 
six  sluices,  each  2  ft.  wide  and  about  12  ft. 
long,  equipped  with  Hungarian  riffles 
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driven  by  a  small  gasoline  engine.  The 
screen  section  of  the  revolving  trommel 
is  but  6  ft.  long  and  is  covered  with  sec- 
tionalized  steel  plates  containing  |-in. 
and  i-in.  perforations.  Screen  under¬ 
size,  which  constitutes  from  60  to  70  per 
cent  of  the  feed,  flows  to  three  riffled 
sluices  each  2  ft.  wide  and  30  ft.  long. 
Each  sluice  contains  a  mercury  trap. 
Sluice  tailings  collected  in  a  sump  are 
elevated  by  a  centrifugal  sand  pump  and 
passed  over  a  second  set  of  riffled  sluices 
before  going  to  waste.  Boulders  and 
screen  oversize  go  via  an  incline  con¬ 
veyor  belt  to  a  wooden  loading  bin,  which 
is  periodically  emptied  by  one  of  the 
three  trucks  available  at  the  property. 
A  total  of  300  cu.yd.  of  gravel  is  treated 
a  day.  The  plant  is  operated  on  a  two- 
shift  basis,  five  men  on  each  shift. 


should  be  used.  For  the  smaller  cups 
A-in.  leather  is  suitable.  The  sharp 
edges  of  both  holes  and  plugs  should 
be  smoothed  down  with  sandpaper,  to 
prevent  damage  to  the  leather  as  it  is 
forced  in  shape. 

To  make  the  leathers,  the  stock  should 
be  soaked  in  water  for  a  few  minutes. 


and  mercury  traps.  These  discharge  into 
four  riffled  tailings  sluices,  running  the 
entire  length  of  the  hull  and  emptying 
at  the  stern  end  of  the  hull.  The  stacker 
is  60  ft.  long  and  employs  a  24-in.  con¬ 
veyor  belt.  It  is  supported  by  a  steel 
gantry  and  operated  by  hand  winches  in 
the  pilot  house. 

Water  for  the  revolving  screen  and 
other  purposes  is  provided  by  a  8-in. 
Fairbanks-Morse  centrifugal  pump  capa¬ 
ble  of  delivering  1,500  g.p.m.  at  40-lb. 
pressure.  The  auxiliary  unit  is  a  6-in., 
800-g.p.m.  Fairbanks-Morse  pump.  The 
power  equipment  on  the  washing  plant 
consists  of  two  40-hp.  Caterpillar  diesel 
engines,  one  of  which  drives  the  main 
water  pump  through  a  V-belt  drive,  and 
the  other  the  revolving  screen,  stacker, 
auxiliary  pump,  and  the  lighting  plant. 
The  equipment  is  operated  on  the  same 
basis  as  is  the  Kaufield  plant,  with  the 
same  number  of  men  employed  on  each 
shift. 

The  property  of  the  Lincoln  Gold 
Dredging  Company,  controlled  by  E.  M. 
Clark,  H.  F.  England,  P.  W.  Baker,  and 
E.  J.  Hocking,  all  of  Oroville,  Calif.,  is 
4  miles  north  of  Lincoln,  and  comprises 
240  acres  of  land.  Of  this  only  75  acres 
is  workable.  The  layer  of  gravel  above 
bedrock  is  from  5  to  14  ft.  thick,  averag¬ 
ing  24c.  per  yard.  Width  of  the  pay 
channel  is  500  ft.  False  bedrock  con¬ 
sisting  of  lava  ash  is  frequently  cut  at 
different  points  in  the  channel.  The  pay 
gravel  and  about  2  ft.  of  bedrock  are  re¬ 
moved  by  a  P  &  H  dragline  equipped 
with  a  60-ft.  boom  and  a  ^-cu.yd.  auto¬ 
matic  Page  bucket.  The  dragline  em¬ 
ploys  a  caterpillar  truck,  which  rests 
upon  a  sectionalized  wooden  matting 
when  operating  in  soft  or  soggy  ground. 

The  washing  plant  is  built  of  wood  and 
consists  of  a  hull  26  ft.  wide,  30  ft.  long, 
and  3  ft.  4  in.  deep;  a  hopper  equipped 
with  a  steel  grizzly  having  a  13-in.  spac¬ 
ing;  revolving  screen  4  ft.  in  diameter 
and  25  ft.  over-all  length ;  gold  tables  on 
each  side  of  the  revolving  screen  divided 
into  seven  sluices,  each  28  in.  wide  and 
about  10  ft.  long;  two  tailings  sluices 
4  ft.  wide  and  45  ft.  long ;  a  45-ft.  stacker 
with  a  24-in.  conveyor  belt;  and  a  7-in. 
Yuba  centrifugal  pump.  Power  is 
furnished  by  a  60-hp.  Caterpillar  diesel 
engine. 

The  table  and  tailings  sluices  contain 
Hungarian  riffles,  and  about  three  flasks 
of  mercury  are  used  in  the  traps  installed 
at  suitable  points  in  the  gold-table  area. 
Contrary  to  conventional  practice,  the 
scrubber  part  of  the  revolving  screen  is 
at  the  discharge  end  instead  of  at  the 
hopper  end  of  the  trommel.  The  scrub¬ 
ber  proper  is  fitted  with  spiral  baffles  and 
steel  lifters,  which  throw  the  gravel  back 
into  the  screen  section,  with  the  idea  of 
keeping  it  longer  there  and  thus  effecting 
better  disintegration.  The  holes  of  the 
16-ft.  screen  section  are  |  in.  in  diameter. 
Capacity  of  the  washing  plant  is  100 
cu.yd.  per  hour.  The  dragline  and  the 
washery  are  worked  18  out  of  24  hours. 
The  equipment  of  the  neighboring  Oak- 


wood  Mining  Company  is  electric  driven, 
and  practically  identical  in  design  and 
size. 

Of  an  entirely  different  nature  is  the 
operation  of  C.  N.  Chittenden,  of  Lin¬ 
coln,  who  works  twenty  acres  of  gold- 
bearing  gravel  one  mile  west  of  the  plant 
of  the  Oakwood  company.  Barren  over¬ 
burden  4  to  6  ft.  thick  and  about  10  ft. 
of  gravel,  are  removed  separately  by  a 
i-yd.  Universal  gasoline  shovel,  the  pay 
gravel  being  trucked  by  3-ton  Ford 
trucks  to  a  stationary  washing  plant, 
about  1,000  ft.  from  the  pit.  The  gold 
content  averages  45c.  per  yard.  Each 
truck  dumps  its  load  into  a  wooden  hop¬ 
per  installed  at  the  top  of  an  earth-filled 
ramp,  from  which  the  gravel  is  fed 
evenly  to  a  combination  scrubber  and 
screen,  5  ft.  in  diameter  and  16  ft.  long, 


EMOTE  MINING  CONCERNS 
frequently  have  urgent  need  of  cup 
leathers  for  stoper  drills,  gasoline  lamp, 
lantern,  and  stove  pumps,  tire  pumps, 
and  even  the  small  sizes  of  piston  water 
pumps  which  use  cup  leathers  instead  of 
a  metal  piston.  Though  the  leathers 
are  inexpensive,  a  complete  variety  of 


sizes  will  seldom  be  found  in  the  mine 
stockroom.  Having  been  confronted 
with  this  situation  on  various  occa¬ 
sions,  Evan  W.  Baker,  master  mechanic. 
Bunker  Hill  Arizona  Mining  Company, 
Sombrero  Butte,  Ariz.,  devised  a  simple 
and  economical  method  of  forming  any 
desired  size  of  cup  leather. 

Holes  of  the  diameters  of  the  cup 
leathers  wanted  were  bored  in  a  block 
of  3x6x24-in.  hardwood.  Plugs  of  the 
same  material  were  then  turned,  as 
shown  in  the  accompanying  sketch. 
These  plugs  should  be  of  a  diameter 
equal  to  that  of  the  hole,  less  twice  the 
thickness  of  the  leather  used,  plus  A  in. 
For  the  leather  cups  of  1  in.  diameter  or 
more,  leather  of  a  thickness  of  i  in. 


A  piece  of  ample  size  is  then  cut  off, 
placed  over  the  correct  hole  in  the  hard¬ 
wood  block,  and  the  corresponding  plug 
is  then  placed  on  the  leather  and  driven 
in  with  a  mallet.  Projecting  edges  of 
the  leather  are  then  trimmed  off  with  an 
old  razor  blade  of  the  single-edge  type. 
Within  a  few  minutes  the  leather  cup 
may  be  removed  and  used,  but  when 
time  permits  the  cups  should  be  allowed 
to  dry  in  the  block.  They  may  then 
be  removed  and  coated  with  neatsfoot  oil. 

A  wood  screw,  with  the  head  ground 
as  shown  in  the  sketch,  is  screwed  into 
the  center  of  each  hole.  This  makes  a 
center  mark  on  each  cup  and  facilitates 
the  scribing  and  punching  of  the  hole 
to  accommodate  the  pump  rod. 
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Total  cost  of  $616.60  is  ob¬ 
tained  for  2,900  ft.  of  hole 
put  down  with  earth  augers 
of  various  types 


Pulling  a  sample.  A  12-in.  ship  auger 
would  take  6  in.  of  tailings  approxi¬ 
mately  at  one  lift.  The  post-hole 
type  worked  better  in  sand  than 
the  other,  but  not  so  well  in  slimes 


Sampling 


Y  ello  w  Aster  T  ailings 


Higher  prices  for  gold 

have  made  many  an  old  tailings 
pile  look  interesting.  As  one  ap¬ 
proaches  Randsburg,  in  California, 
from  Mojave,  the  tailings  from  the 
Yellow  Aster  milling  operations  stand 
up  in  conspicuous  cliffs  and  dunes. 
Originally  there  must  have  been  about 
3,000,000  tons.  Of  this  approximately 
2,250,000  tons  remains.  The  rest  has 
been  washed  and  blown  away,  mostly 
the  latter,  as  any  Randsburg  housewife 
who  has  cleaned  house  after  a  wind¬ 
storm  will  affirm. 

The  tailings  lie  roughly  in  three 
blocks — one  on  each  side  of  a  valley 
below  the  mill  and  another  farther  down 
on  the  valley’s  eastern  side,  but  all  are 
connected.  Depths  vary  from  an  aver¬ 
age  of  16  ft.  in  the  lower  dump  to  100 
ft.  in  the  one  opposite  the  mill.  The 
tailings  were  impounded,  for  the  most 
part,  by  spreading  launders  built  around 
the  periphery  where  the  sand  was  al¬ 
lowed  to  accumulate  and  the  slime  was 
settled  in  the  ponds  thus  inclosed.  For 
this  reason,  probably,  one  finds  accumu¬ 
lations  of  sand  in  one  place  and  slime  in 
another. 

When  the  tailings  were  taken  over  by 
the  Anglo  American  Mining  Corpora¬ 
tion,  Ltd.,  we  had  to  know  as  accurately 
and  quickly  as  was  compatible  with 
economy  just  what  we  had.  A  crew  of 
four  men  was  organized  and  the  needed 
equipment  worked  out.  Some  of  this 
is  of  novel  design  and  should  interest 
others  having  a  similar  problem. 

Several  types  of  augers  were  tried. 
Most  successful  were  the  2-in.  ship 
augers  and  the  post-hole  type  consisting 
of  two  parallel  curved  blades  7  in.  long, 
appropriately  shaped  and  sharpened  for 


Alfred  B,  Sabin 

Mill  Superintendent,  Yellozv  Aster  Mine 
Randsburg,  Calif. 


digging  at  the  points.  The  ship  augers 
worked  well  in  damp  slime,  the  sample 
packing  into  the  helical  groove.  A  12- 
in.  auger  would  pull  about  6  in.  of 
hole  at  one  lift.  In  slime  the  post-hole 
auger  tended  to  pack  at  less  than  6  in. 
of  hole;  but  in  sand  which  had  a  ten¬ 
dency  to  flow  it  worked  better  than  the 
ship  auger,  because  the  core  was  sup¬ 
ported  on  the  sides.  Each  type  was  used 
where  it  worked  best. 

The  extension  shanks  for  the  augers 
were  made  of  ^-in.  pipe  cut  in  5-,  15-, 
and  20-ft.  lengths,  with  a  short  nipple 
on  the  upper  end,  to  which  a  “tee” 
handle  was  fitted  with  a  quickly  detach¬ 
able  device  much  like  a  pressure  grease 
fitting.  This  was  worth  while  in  that 
it  saved  time,  because  every  6  in.  or 
less  the  handle  had  to  be  removed,  the 
pipe  pulled,  and  the  auger  cleaned. 

On  the  shallow  holes  a  double  step- 
ladder  was  used  as  a  scaffold  for  hold¬ 
ing  the  upper  end  of  the  pipe  while  the 
auger  was  being  cleaned.  For  the  deeper 
holes,  it  became  necessary  to  use  a  tri¬ 
pod  with  20-ft.  legs  of  H-in.  pipe  and 
a  guide  at  the  apex  through  which  the 
longer  pipe  length  could  be  thrust.  Thus, 
it  was  possible  to  handle  the  pipe  in 
40-ft.  sections,  this  saving  much  time 
on  the  deeper  holes.  Pipe  and  auger 
were  raised  by  a  double  |-in.  snatch 
block,  as  shown.  The  end  of  the  rope 
was  attached  to  the  apex  of  the  tripod, 
passed  down  to  a  snatch  block  at  the 
bottom,  up  again  to  a  snatch  block  at 


the  apex,  and  down  to  the  operator.  The 
bottom  block  was  equipped  with  a  pipe 
hook.  This  was  a  piece  of  i-in.  flat 
iron  about  6  in.  long  with  a  ring  in 
the  end  attached  to  the  block — ^the  other 
end  having  a  cross  slot  with  parallel 
sides  slightly  wider  than  the  pipe,  so 
that  when  pulled  by  the  block  it  gripped 
the  pipe,  but  when  the  rope  was  slacked 
off  it  fell  free  again. 

To  prevent  caving  at  the  collar  of  the 
hole  and  to  avoid  losing  the  sample  by 
spillage,  a  shallow  16xl6-in.  box  with 
a  hole  in  the  bottom  was  placed  on  the 
spot  where  the  hole  was  to  be  started. 
If  the  surface  layer  were  sandy  or  likely 
to  cave  in,  a  short  length  of  2i-in.  pipe 
with  a  sleeve  on  one  end  was  put  into 
the  hole  up  to  the  sleeve.  To  assist  in 
handling  and  holding  the  pipe  when 
lowering,  raising,  connecting  or  dis¬ 
connecting  sections,  a  so-called  dog  was 
put  on  the  box.  This  dog  was  simple 
and  consisted  of  two  “V”-shaped  irons 
made  of  Zx^-in.  flat  iron,  the  upper 
points  of  the  “V’s”  being  hinged  at  the 
corners  of  the  box  so  that  the  two  apexes 
lapped  in  the  center  above  the  hole.  The 
points  were  truncated,  so  that  when 
meeting  they  were  slightly  raised.  A 
near  half-circle  was  cut  in  each  half, 
so  that  when  the  pipe  was  inserted  the 
two  ends  gripped  the  pipe.  Bumpers 
were  placed  under  each  “V”  to  prevent 
either  dropping  too  far.  By  locating 
these  bumpers  just  right,  the  friction  on 
the  pipe  was  not  quite  enough  to  hold 
the  weight  unless  pressure  of  the  foot 
was  brought  to  bear.  Thus  the  oper¬ 
ator  was  able  to  drop  the  auger  smooth¬ 
ly,  easily,  and  without  the  aid  of  the 
block,  except  to  hold  the  weight  when 
passing  a  sleeve.  When  raising  the 
auger  the  block  and  hook  were  pulled 
to  the  apex  of  the  tripod,  the  pipe  going 
through  the  guide.  When  the  pull  on 
the  block  was  slackened,  it  fell  of  its 
own  weight,  disengaging  the  hook, 
which  dropped  down  for  another  hitch. 
When  the  block  was  eased  off,  the 
weight  of  the  pipe  and  auger  was  taken 
by  the  dog  at  the  bottom. 

The  pipe  was  cut  in  exact  5-ft.  lengths 
or  multiples  of  five  feet,  so  that  in  tak¬ 
ing  5-ft.  samples  no  tape  was  necessary. 
These  samples  were  placed  in  canvas 
bags  and  taken  to  the  laboratory,  where 
they  were  put  through  an  8-mesh  screen. 
Balls  of  slime  had  to  be  broken  up  by 
hand.  A  split  was  made  to  secure 
samples  for  assay,  screen  analysis,  and 
composites  for  test  work. 

The  holes  were  spaced  at  200- ft.  co¬ 
ordinates  where  surface  conditions  per¬ 
mitted.  Irregular  areas  necessitated  ir¬ 
regular  and  sometimes  closer  spacing. 
All  assays  were  weighted  with  their  pro¬ 
portional  tonnages  when  arriving  at  the 
average  value.  In  all,  97  holes  were 
bored,  with  a  total  of  nearly  2,900  ft., 
at  a  labor  cost  of  165  shifts,  totaling 
$616.60.  Sample  sacks,  equipment  as¬ 
says,  and  supervision  were  extra.  The 
total  time  from  start  to  completion  was 
45  days. 
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Essential  Criteria 
In  Examining 
Gold  Quartz  Mines 


Geological  Guides  That  May  Serve  as  Danger  Signals  Against  Mistakes 


SEARCH  FOR  GOLD  MINES  has 
been  intensified  by  the  present  high 
price  of  the  metal.  This  is  bringing 
about  the  critical  re-examination  of  a 
great  number  of  mines  formerly  produc¬ 
ing,  and,  frequently,  large  and  often  un¬ 
warranted  expenditures  for  their  re¬ 
equipment  and  operation.  One  may 
hazard  the  gfuess  that  almost  every  gold 
mine  that  was  once  a  producer  has  been 
or  will  be  submitted  as  worthy  of  ex¬ 
amination.  In  many  such  cases  the  first 
and  sometimes  the  only  criterion  applied 
is  “past  production.”  In  view  of  the 
situation,  a  re-examination  of  generally 
accepted  beliefs  as  to  the  origin  and 
mode  of  occurrence  of  gold-bearing 
quartz  veins  is  timely,  with  emphasis  on 
the  danger  signals  to  be  looked  for  in 
examining  them. 

In  considering  the  offering  of  such 
a  former  producer,  one  may  be  inclined 
to  forget  that  there  were  capable  miners 
and  engineers  in  those  days,  with  a 
wider  experience  in  such  mines.  In 
1930,  by  way  of  contrast,  there  were 
only  31  gold  mines  in  the  United  States 
having  a  production  in  excess  of  $100,- 
000  a  year — too  few  in  number  to  edu¬ 
cate  many  engineers  in  the  problems  of 
gold  mining. 

Two  reasons  can  be  given  as  to  why 
the  old-timers  quit:  Either  they  did  not 
find  the  gold,  or  they  took  it  all.  Unless 
it  can  be  shown  that  the  work  was  sus¬ 
pended  because  of  then  insuperable  diffi¬ 
culties  in  metallurgy,  or  bona  fide  legal 
entanglements,  now  settled,  or  some 
other  equally  good  reason,  one  should 
demand  some  explanation  as  to  why  that 
general  conclusion  does  not  apply.  If 
the  examination  be  undertaken,  it  should 
be  conducted  with  great  caution  and 
with  an  eye  open  for  those  danger  sig¬ 
nals  as  to  the  approaching  decease  of  the 


John  Carter  Anderson 

Consulting  Mining  Engineer 
Beverly  Hills,  Calif. 


The  engineer  must  be  on 
guard  when  reporting  on 
properties  that  were  once 
productive  ...  In  most 
cases  the  earlier  operators 
quit  because  they  could  not 
find  the  metal  or  because  it 
had  all  been  taken  out  .  .  . 
A  good  reason  for  further 
consideration  of  such  mines 
should  be  visible. 


vein  that  the  men  who  closed  down  the 
work  were  probably  able  to  see  and  un¬ 
derstand. 

I  have  been  called  upon  to  examine 
many  mines  and  prospects  where  the 
accident  of  erosion,  or  the  work  of  man. 
has  exhausted,  or  almost  exhausted,  all 
possibilities  for  further  profitable  pro¬ 
duction.  From  this  experience  certain 
fundamental  facts  are  so  conclusive  that 
they  furnish  valuable  criteria  applicable 
to  the  examination  of  gold  mines  old  and 
new. 

The  more  valuable  of  these  have  come 
from  my  experience  with  those  veins 
that  have  been  mined  by  natural  erosion 


and  are  not  now  worth  mining  by  man. 
Too  much  emphasis  cannot  be  laid  on 
the  value  of  the  geologic  data  here  to  be 
found,  because  of  the  tendency  of  many 
geologists  to  ignore  them,  as  not  appli¬ 
cable  to  the  study  of  productive  mines. 
They  open  to  our  eyes  certain  transitions 
from  commercial  to  uncommercial  phases 
of  ore  deposition  often  indicated,  but  sel¬ 
dom  fully  exposed,  or,  if  exposed,  seldom 
recognized  today  in  once  productive 
mines.  They  may  furnish,  therefore, 
more  valuable  criteria  to  the  examination 
of  such  mines  than  can  be  had  from  any 
other  source. 

As  many  of  the  observations  on  which 
this  paper  is  based  were  made  in  the 
course  of  examinations  where  the  ver¬ 
dict  had  to  be :  “of  no  value,”  or  “with¬ 
out  further  possibilities,”  no  names  will 
be  used  to  designate  the  examples  given. 
They  come  from  a  wide  territory  from 
Mexico  to  Alaska,  and  are,  it  is  believed, 
of  general,  not  just  local,  application. 

Regardless  of  the  values  shown  by 
one  sample  or  by  many  samples,  if  any 
of  the  danger  signals  here  indicated  ap¬ 
pear,  they  should  not  be  disregarded. 
Recognition  of  them  should  intensify 
the  study  of  the  deposit  to  determine  to 
what  extent  values  in  sight  may  out¬ 
weigh  doubts  as  to  continued  extension 
in  depth  of  such  values.  If  handled  as  a 
salvage  operation,  with  a  sharp  limit  on 
expenditures  for  equipment  and  develop¬ 
ment,  such  values  may  denote  the  pos¬ 
sibility  of  a  small  but  profitable  exploita¬ 
tion. 

Limitations  of  space  do  not  permit  a 
wide  discursion  into  the  all-important 
subject  of  ore  genesis.  All  that  follows 
is  based  squarely  on  the  belief  that  all 
primary  ore  deposits  are  directly  due  to 
processes  of  segregation  within  the  body 
of  a  cooling  magma,  and  the  injection  of 
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these  segregated  products  into  the  over- 
lying  crust.  The  tendency  to  segrega¬ 
tion  and  migration  continues  until  the 
final  cooling  of  the  mass  and  its  off¬ 
shoots,  and  from  this  directly  arise  the 
gold-bearing  quartz  veins. 

Many  times  have  I  viewed  what  I 
have  been  pleased  to  call  “the  birth  of  a 
quartz  vein” — a  vein  exposed  by  erosion 
at  the  point  where  the  quartz  first  fully 
segregated  from  its  parent  rock  and 
thence  went  upward  alone.  That  the 
veins  so  exposed  are  without  further 
economic  value  does  not  detract  from 
the  value  of  the  evidence  they  give  on 
the  question  of  ore  deposition. 

Complex  conditions  of  temperature 
and  pressure,  of  the  composition  of  the 
magma,  and  the  relative  concentration 
of  the  several  metals  in  the  magmatic 
reservoir  govern  their  segregation.  But 
it  is  certain  that  in  the  cooling  of  the 
magma,  quartz  and  the  other  components 
of  ore  deposits  are  still  fluid  at  tempera¬ 
tures  at  which  the  rock  minerals  crystal¬ 
lize  and  so  become  segregated  and  con¬ 
centrated  therefrom. 

If  the  crust  was  fractured,  the  frac¬ 
ture  was  filled  by  an  inrush  of  the  still 
fluid  portion  of  the  magma  tapped  by 
the  fracture.  The  tendency  to  segrega¬ 
tion  continued  therein  until  crystalliza¬ 
tion  was  complete.  The  more  fluid  the 
components,  the  farther  they  traveled 
from  the  mass,  until  a  point  was  reached 
at  which  they  departed  once  and  for  all 
from  the  rock  with  which  they  came. 
For  they  had  now  cooled  to  a  tempera¬ 
ture  at  which  the  rock  minerals  could  no 
longer  remain  fluid.  At  this  point  we 
have  the  birth  of  a  quartz  vein. 

Conversely,  when  that  point  is 
reached,  either  by  natural  erosion  or  in 
the  course  of  mining,  we  might  say  we 
have  seen  the  death  of  a  quartz  vein. 
For  we  have  seen  its  bottom. 

The  bottom  of  a  quartz  vein  may  or 
may  not  be  the  bottom  of  economic  pos¬ 
sibilities,  but  it  is  the  bottom  of  one 
phase,  usually  the  most  and  often  the 
only  productive  one.  Hence  its  recogni¬ 
tion,  or  the  recognition  of  its  near  ap¬ 
proach,  is  of  utmost  importance  in  the 
exarrtination  of  a  mine,  old  or  new.  The 
difficulty  is  that  it  is  seldom  recognized, 
as  such,  in  the  productive  mine.  As 
mining  deepened,  a  change  took  place 
either  in  the  grade  or  component  min¬ 
erals  of  the  ore,  which  made  further 
operation  unprofitable.  So  mining 
stopped,  without  reaching  an  explana¬ 
tion  of  the  reason  for  these  changes. 
For  such  an  explanation  we  must  often 
look  to  those  uncommercial  deposits 
where  erosion  has  exposed  a  similar  or 
deeper  phase. 

Every  quartz  vein,  I  believe,  will  be 
found  to  have  a  direct  connection  with 
an  igneous  mass,  to  have  come  from  it 
by  processes  of  segregation,  and  to  have 
drawn  its  mineral  content  therefrom  by 
similar  processes.  The  relative  concen¬ 
tration  of  the  several  metals  varies  in 
each  magmatic  province  and  in  different 
localities  within  that  province.  Each 


must  be  studied  by  itself  to  learn  what 
metals  predominated,  but  the  same  laws 
govern  and  may  be  applied  with  cer¬ 
tainty.  A  persistent  increase  in  the 
baser  metals  indicates  an  early  decrease 
in  gold.  This  may  be  gradual,  or  it  may 
be  abrupt.  But  it  is  positive.  In  some 
districts,  however,  a  little  galena  in  the 
ore  is  favorable  to  good  gold  values  and 
to  high  values  in  the  concentrates.  The 
greater  the  fineness  of  the  gold,  the  bet¬ 
ter  chance  for  persistence  in  depth.  A 
marked  decrease  in  fineness  indicates  an 
approach  to  the  bottom  of  the  gold  zone. 


AN  OLD  STOPE  In  one  of  the  gold- 
quartz  mines  of  the  California 
Mother  Lode 


Each  district  must  be  studied  by  itself  to 
learn  the  relative  concentration  of  the 
several  metals  and  something  of  the  ver¬ 
tical  range  within  which  these  changes 
occur. 

During  the  consolidation  of  a  magma 
a  continuous  tendency  exists  toward  the 
segregation  of  its  components  into  acid 
and  basic  fractions,  resulting,  where 
there  is  a  local  relief  of  pressure,  in  the 
intrusion  into  the  overlying  crust  of 
acid  and  basic  dikes.  The  sequence  of 
such  offshoots  is  of  great  interest  in 
the  study  of  ore  deposits.  This  can  be 
developed  at  length  at  another  time. 
Suffice  it  to  say  here,  that  in  each  mag¬ 
matic  province  we  find  a  series  of  such 
offshoots,  some  pre-mineral,  some  post¬ 
mineral,  and  one  which  is  directly  re¬ 
sponsible  for  the  introduction  of  the  ore. 

The  first  essential  in  the  study  of 
every  mine  is  to  determine  which  in¬ 
trusive  rock  was  the  one  responsible  for 
the  deposition  of  the  ore.  To  do  this  the 
examining  engineer  must  almost  always 


carry  his  study  farther  afield  than  the 
particular  mine  he  is  examining.  Only 
so  can  he  see  the  series  of  events  which 
in  that  district  led  up  to  the  deposition 
of  the  ore.  To  be  able  to  pass  sound 
judgment  he  must  carry  his  study  far 
enough  to  be  able  (1)  To  know  each 
rock  in  the  area,  and  to  be  able  to  recog¬ 
nize  it  under  all  its  varying  phases  of 
texture  and  alteration.  (2)  To  know 
the  relationship  of  each  rock  to  the 
others.  (3)  To  know  the  relationship  of 
one  or  the  other  to  the  ore.  This  is  the 
foundation  of  all  geologic  study  of  a 
mine. 

These  relationships  are  difficult  to  de¬ 
termine,  and  many  mistakes  result  from 
a  failure  to  recognize  them  correctly. 
Often,  the  igneous  rock  directly  in  con¬ 
tact  with  the  ore  and  in  apparent  genetic 
relationship  with  it  has  no  such  relation¬ 
ship.  It  may  appear  to  have  it  when,  in 
fact,  its  contact  was  simply  a  point  of 
weakness  followed,  in  depth,  by  a  later 
dike  and  by  the  solutions  therefrom  as  a 
channel  of  circulation.  Such  later  dike 
may  not  have  been  exposed  by  erosion 
or  by  mining  and  can  only  be  inferred 
from  the  relationships  seen  here  and  in 
the  surrounding  area.  Case  No.  1,  here¬ 
inafter,  illustrates  this  point. 

However,  once  the  type  of  dike  re¬ 
sponsible  for  the  deposition  of  the  ore  is 
determined  for  a  district,  its  possible 
presence  and  the  effect  thereof  must  be 
considered  in  a  study  of  every  other  de¬ 
posit  in  this  district. 

Disregarding  for  the  present  the 
deeper  contact  phases  of  base-ore  de¬ 
posits  which  are  found  in  association 
with  igneous  rocks,  and  concerning  our¬ 
selves  solely  with  the  gold-bearing 
quartz  veins,  it  appears,  from  my  ex¬ 
perience,  that  in  each  district  the  in¬ 
trusive  rock  most  directly  responsible 
for  the  introduction  of  the  ore  is  the 
most  acid  fraction  coming  from  the  in¬ 
vading  magma.  If  the  magma  were  a 
granite,  the  dike  will  be  a  rhyolite  or 
aplite ;  if  a  diorite,  a  quartz  diorite 
porphyry;  if  gabbro,  a  dacite  or  quartz 
dacite  porphyry.  But  in  each  case  its 
relationships  to  the  magma  and  to  the 
veins  are  the  same. 

Besides  its  presence  in  contact  with 
or  near  a  vein,  which  relationship,  as 
has  been  said,  may  be  structural  only, 
not  genetic,  such  a  dike  can  often  be 
recognized  by  the  presence  of  finely  dis¬ 
seminated  pyrite  as  a  primary  mineral  of 
the  rock,  not  in  seams  only.  The  dis¬ 
covery  of  such  a  dike  in  a  quartz  vein 
gives  both  an  explanation  of  its  origin 
and  sets  up  a  danger  signal  of  its  ap¬ 
proaching  end.  See  Cases  1.  6,  7,  and  8. 

This  danger  signal  should  never  be 
disregarded.  Usually  it  will  not  be 
found  in  the  productive  horizons  of  the 
vein,  as  it  did  not  reach  as  high  into  the 
crust  as  did  the  quartz  that  segregated 
from  it.  Hence,  that  such  a  connection 
exists  has  often  been  denied.  The 
presence  of  one  implies  the  pre.sence  of 
the  other,  though  the  quartz  may  have 
been  destroyed  by  erosion. 
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A  sufficiently  wide  study  of  a  gold- 
producing  area  will  nearly  always  dis¬ 
close  the  presence  of  this  type  of  dike, 
either  in  surface  outcrop  or  in  under¬ 
ground  working.  The  relationships 
there  seen  will  furnish  a  guide  for  the 
study  of  all  other  quartz  veins  of  the 
district. 

When  development  work  has  dis¬ 
closed  or  does  disclose  such  a  dike,  or 
one  of  the  characteristic  indicators  of 
its  near-by  presence,  great  caution 
should  be  used  in  predicting  any  great 
further  extension  in  depth  of  the  ore 
deposit,  despite  the  grade  and  width  of 
the  ore  found  in  such  work.  If,  at  the 
same  time,  the  bottom  level  shows  a 
marked  lowering  in  either  grade  or 
width,  the  discovery  of  such  a  dike  is 
almost  certainly  a  danger  signal  of  press¬ 
ing  importance. 

Pegmatitic  Phase  Transitional 

Much  has  been  written  of  the  associ¬ 
ation  in  some  districts  of  gold  with  peg¬ 
matites,  but  the  nature  and  frequency 
of  this  association  have  not  been  as  fully 
understood  as  they  should  be — probably 
because  this  pegmatitic  phase  is  often 
so  limited  in  extent  as  to  pass  unrec¬ 
ognized.  Yet,  in  my  experience,  it  is 
one  of  the  most  frequent  and  most  posi¬ 
tive  signals  of  the  impending  death  of 
a  quartz  vein. 

Study  of  a  great  many  outcrops  in 
areas  where  erosion  has  largely  de¬ 
stroyed  the  horizons  in  which  the  gold- 
bearing  quartz  veins  were  formed  shows 
that  at  and  near  the  top  limit  of  the 
dike  with  which  they  were  associated 
there  was  a  tendency  to  the  local  seg¬ 
regation  of  its  component  minerals,  the 
feldspar  crystallizing  separately,  often 
in  large  pegmatitic  crystals,  the  quartz 
as  irregular  quartz  veinlets  without 
continuity  or  persistence.  Usually,  the 
range  of  travel  of  the  feldspar  was 
small,  as,  once  separated  from  the 
quartz,  it  quickly  cooled  to  the  temper¬ 
ature  of  crystallization.  Often  the 
gray  or  white  feldspar  is  not  recognized 
as  such,  being  thought  to  be  simply  a 
different  character  of  quartz.  There¬ 
after  the  quartz  continued  upward  alone, 
with  its  burden  of  metallic  minerals. 
If  the  nature  of  the  invaded  rocks  and 
^the  physical  condition  of  the  fracturing 
permitted,  it  very  quickly  assumed  a 
definite  course  and  formed  a  typical 
quartz  vein. 

That  the  quartz  so  formed  may  have 
been  destroyed  by  erosion  does  not  in¬ 
validate  the  evidence  to  be  had  from 
such  outcrops.  For  too  often  we  have 
proof  from  the  placers  below  or  from 
actual  production  from  similar  veins 
near  by  where  erosion  did  not  com¬ 
pletely  destroy  the  quartz  veins,  that 
such  veins  existed  and  were  richly 
gold-bearing. 

So,  in  the  examination  of  any  pros¬ 
pect  or  of  a  once  productive  mine,  if  a 
point  is  found  where  the  quartz  tends 
to  break  up  into  irregular  stringers,  in 


or  near  a  dike,  or  to  be  associated  with 
feldspar,  it  is  a  danger  signal  not  to  be 
disregarded.  Do  not  predict  any  future 
for  the  vein  unless  or  until  it  has  been 
demonstrated  that  in  that  district,  as 
sometimes  happens,  the  values  con¬ 
tinue  in  depth  as  a  contact  deposit  along 
the  dike.  For  it  is  certain  that  the  dike 
will  be  discovered  at  slightly  greater 
depth,  and  that  the  quartz  vein,  as  such, 
will  soon  die  out.  See  Cases  2,  3,  4, 

5,  and  6. 

That  this  change  may  take  place 
without  any  change  in  the  appearance 
of  or  abundance  of  the  pyrite  in  the 
vein  is  notable.  See  Case  No.  1.  So,  if 
in  the  examination  of  a  former  pro¬ 
ducing  mine  it  is  found  that  on  the 
bottom  level  a  sharp  drop  in  gold  value 
takes  place  without  other  change  in  the 
appearance  of  the  quartz  or  its  pyrite 
content,  beware.  It  may  be  but  a  step 
farther  until  the  feldspars  appear,  the 
quartz  begins  to  feather  out,  and  the 
dike  is  found,  and  below  this  point  the 
quartz  vein,  as  such,  may  not  be  ex¬ 
pected  to  be  found  or  to  be  profitable, 
if  found. 

Pyrite  may  persist  through  these 
changes  and  on  down  in  the  dike.  Its 
presence  in  a  dike  as  one  of  the  primary 
minerals  is  the  best  proof  that  the  min¬ 
eralizing  dike,  to  use  a  much  misused 
but  very  descriptive  term,  has  been 
determined  for  that  district.  But  it 
will  decrease  in  gold  content  and  a 
point  will  be  reached  in  the  dike  where 
it  disappears.  That  is,  when  the  deposit 
was  formed,  the  pyrite  did  not  form 
until  the  dike  had  cooled  to  a  tempera¬ 
ture  at  which  it  could  crystallize,  and 
so  it  occurs  near  the  top  in  the  finc- 
textured,  quickly-cooled  phase  of  the 
dike  there  found.  Above  this  point 
pyrite  continued  to  crystallize  with  the 
pegmatite  and  the  quartz,  but  the  gold 
seldom  precipitated  in  quantity  until  a 
little  higher,  hence  cooler,  horizon  was 
reached.  See  description  of  Cases  1,  6, 
7,  and  8. 

All  of  these  several  stages  can  be 
seen  in  deeply  eroded  outcrops  and  can 
and  must  be  anticipated  in  the  deepen¬ 
ing  of  a  producing  gold-bearing  quartz 
mine. 

When  the  Baser  Minerals 
Increase 

The  baser  minerals — silver,  lead, 
zinc,  and  copper — crystallized  at  higher 
temperatures  and  greater  depth  in  that 
descending  order.  All  of  them  may  be 
found  in  quartz  veins  and  associated 
with  gold.  But  in  the  typical  gold-bear¬ 
ing  quartz  veins  from  which  the  bulk 
of  our  gold  has  come,  an  increase  in 
them  is  a  danger  sigfnal  of  the  impend¬ 
ing  loss  of  the  gold.  See  the  comment 
on  Case  8. 

One  must  unaerstand  also  that  the 
phenomena  of  zoning  due  to  drop  in 
temperature  may  take  place  laterally  as 
well  as  vertically,  and  in  those  cases 
where  the  dike  is  in  contact  with  forma¬ 
tions  which,  for  either  physical  or  chem¬ 


ical  reasons,  are  permeable  by  mineral¬ 
bearing  solutions,  gold,  quartz,  pyrite, 
and  the  baser  metals  may  be  deposited 
as  contact  veins  along  one  wall  or  both 
walls  of  the  dike.  So,  a  clean  quartz 
vein  may  in  depth  give  way  to  a  contact 
vein  which  will  carry  commercial  values 
to  greater  depth.  But  in  most  gold  dis¬ 
tricts  this  is  the  exception  rather  than 
the  rule,  and,  unless  clearly  proved  in 
a  district,  it  should  be  given  little 
weight  in  estimating  the  possibilities 
for  extension  in  depth  of  a  quartz  vein. 

To  illustrate  these  principles  a  brief 
description  is  given  of  some  of  the 
widely  separated  districts  where  a  prac¬ 
tical  application  of  them  may  be  seen. 

Eight  Significant  Cases 

Case  No.  1 — It  was  reported  that  the 
mine  had  produced  $500,000;  that  5,000 
tons  of  ore  averaging  1.0  oz.  gold  was 
in  sight ;  that  a  parallel  vein  cut  in  the 
old  workings  averaged  0.25  oz.  gold  for 
a  width  of  18  ft. ;  and  that  a  large  ton¬ 
nage  could  be  developed  on  these  and 
other  parallel  veins  by  driving  a  deeper 
tunnel. 

The  veins  occur  in  fissures  in  a 
coarse-textured  siliceous  diorite  por¬ 
phyry  and  on  its  contacts  with  andesite. 
The  main  vein  was  opened  by  a  series 
of  tunnels,  of  which  only  the  two  lower 
are  now  open.  Quartz  was  more  abun¬ 
dant  in  the  upper  levels  and  is  said  to 
have  paid  $500  to  the  ton.  The  ratio  of 
quartz  to  crushed  wall  rock  in  the  vein 
decreased  with  depth,  as  did  the  values. 

Where  first  cut  in  a  branch  of  the 
lowest  tunnel,  the  vein  is  2  ft.  wide  and 
assays  0.95  oz.  gold.  There  is  a  4-in. 
streak  of  quartz  on  the  footwall,  which 
carries  all  the  values,  the  remainder  of 
the  vein  being  crushed  wall  rock.  In  the 
face  of  a  20-ft.  drift  the  vein  is  4  ft. 
wide  between  good  walls,  but  it  shows 
almost  no  quartz  and  assays  only  a  trace 
in  gold.  The  vein  was  cut  150  ft.  fartlier 
in,  by  a  second  crosscut  from  the  tunnel. 
Here  it  is  3  ft.  wide,  of  crushed  wall 
rock  without  quartz,  and  assays  a  trace 
in  gold. 

Several  hundred  feet  more  of  drifting 
and  crosscutting  on  this  level  failed  to 
find  ore,  though  there  was  always  at 
least  one  strong  wall  to  follow.  A  winze 
was  sunk  50  ft.  and  a  short  drift  driven 
from  the  bottom  between  strong  walls. 
This  work  disclosed  a  thin  wedge  of  a 
more  acid  felsitic  porphyry,  full  of  dis¬ 
seminated  pyrite,  intruded  between  the 
diorite  porphyry  and  the  andesite,  and 
having  the  same  rake  as  the  oreshoots 
in  the  upper  levels.  To  it  is  frozen  a 
narrow  streak  of  quartz  from  which  a 
few  sacks  of  good  ore  had  been  sorted. 
This  quartz  is  free  from  the  andesite  on 
its  other  wall. 

Because  of  the  occurrence  of  the 
veins  in  and  on  the  contacts  of  the  dio¬ 
rite  porphyry  throughout  the  district,  it 
has  been  thought  that  there  was  a 
genetic  relationship  between  the  diorite 
porphyry  and  the  veins.  But  certainly. 
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from  the  relationships  seen  in  this 
winze,  it  was  the  intrusion  of  this  later 
dike  along  the  contacts  of  the  diorite 
porphyry,  not  the  intrusion  of  that  rock, 
which  was  responsible  for  the  introduc¬ 
tion  of  the  ore.  The  drop  in  values  in 
the  vein  as  the  quartz  decreased  in 
amount  and  lost  definite  form  signaled 
the  approach  to  a  dike  of  this  type.  The 
finding  of  the  dike  proves  the  correct¬ 
ness  of  the  signal.  No  one  should  hope 
that  any  amount  of  deeper  work  would 
again  open  oreshoots  such  as  were  mined 
above  the  dike.  This  mine  can  be  con¬ 
sidered  only  as  a  salvage  operation, 
looking  to  the  extraction  of  the  few 
thousand  tons  of  ore  remaining  in  the 
old  workings  as  cheaply  as  possible 
without  further  expenditures  for  de¬ 
velopment. 

As  this  mine  lies  in  a  district  which 
has  had  several  producing  mines  with 
records  up  to  $8,000,000  in  early  days, 
the  lessons  here  learned  have  a  wider 
application  than  to  the  particular  mine 
alone.  On  a  statement  of  past  produc¬ 
tion  and  a  demonstrable  showing  that 
ore  of  at  present  commercial  value  was 
left  in  the  bottom  of  the  old  workings, 
some  of  these  mines  may  appear  invit¬ 
ing  for  re-examination  and  reopening. 
However,  in  the  light  of  the  genetic 
conditions  found  in  the  case  cited,  the 
danger  signals  there  established  should 
be  most  diligently  looked  for  before  ex¬ 
penditures  are  recommended  on  such 
properties.  It  is  of  interest  to  note  also 
that  on  one  such  mine,  having  had  a 
production  of  more  than  $2,000,000  to 
a  depth  of  500  ft.,  of  ore  averaging  $50 
or  more,  and  with  $12  ore  left  in  the 
bottom,  several  thousand  feet  of  tunnel 
and  drift  have  since  been  driven  on  the 
1,000  ft.  level  unsuccessfully.  It  is  the 
belief  of  a  capable  engineer  that  they 
failed  to  find  ore  because  of  a  miscalcu¬ 
lation  as  to  dip,  and  that  a  little  more 
work  will  find  it.  But  no  such  work 
should  be  done  before  a  careful  study  is 
made  to  see  if  these  danger  signals  are 
present.  It  may  well  be  that  a  later  dike, 
of  the  type  discovered  in  the  winze  just 
described,  has  been  cut  in  the  lower  tun¬ 
nel  without  recognition  of  its  relation¬ 
ship  to  the  quartz  vein  above;  in  which 
case  the  quartz  vein  may  not  be  ex¬ 
pected  on  this  level,  and  any  further 
development  or  exploration  should  be 
confined  to  a  cautious  deepening  of  the 
old  workings  above. 

The  Ore  Gone 

Case  No.  2 — From  several  flat-lying 
lenses  of  quartz  in  metamorphic  shale 
100,000  tons  of  ore  averaging  0.5  oz. 
gold  was  mined.  Wide  faces  of  quartz 
showed  in  the  bottom  of  old  workings. 
Could  the  mine  again  be  made  a  pro¬ 
ducer  ? 

It  was  found  that  the  old-timers  had 
mined  all  the  ore;  that  the  values,  but 
not  the  iron,  left  the  quartz  a  few  feet 
l)efore  it  actually  bottomed;  that  the 
quartz  decreased  from  widths  of  10  ft. 


or  more  to  irregular  stringers  mixed 
with  pegmatitic  feldspar  crystals  within 
25  ft.  below  the  old  stopes;  that  both 
quartz  and  feldspar  died  out  within  25 
ft.  more  in  the  top  of  an  aplite  sill, 
which  quickly  increased  in  size  and  lost 
all  trace  of  mineralization. 

Unless  a  lens  of  quartz  as  yet  un¬ 
mined  by  man  or  by  erosion  could  be 
found,  there  were  no  further  possibili¬ 
ties  in  the  property,  and  the  danger  sig¬ 
nals  to  be  looked  for  in  further  develop¬ 
ment  were  definitely  established.  Con¬ 
tinued  study  of  the  area  showed  that  in 
every  case  where  a  quartz  outcrop  had 
not  been  mined  the  danger  signals  of 
impending  death  were  also  present, 
making  any  attempt  at  development  in¬ 
advisable. 

An  Aplite  Dike 

Case  No.  3 — In  the  hills  above  a  dis¬ 
trict  notable  for  its  dry  placers  a  nar¬ 
row  quartz  vein,  opened  by  several  tun¬ 
nels,  had  yielded  $30,000  in  gold.  Start¬ 
ing  at  the  foot  of  the  hill  the  vein  can 
be  traced  over  the  hill,  down  the  other 
side,  and  up  and  over  the  second  hill. 
The  production  came  from  the  upper 
tunnels  in  the  first  hill  A  little  quartz 
was  found,  but  none  stoped  in  the  lower 
tunnel.  A  winze  sunk  at  the  best  point 
showed  26  in.  of  iron-stained  quartz  at 
3  ft.  down,  assaying  0.62  oz.  gold;  20 
in.  at  13  ft.  down,  assaying  0.26  oz. 
gold;  and  6  in.  of  crumbly  white 
feldspar  at  20  ft.  down,  assaying  0.26  oz. 
gold. 

Ore  was  stoped  to  surface  near  the 
top  of  the  hill.  Near  the  bottom  on  the 
opposite  side  a  shaft  was  sunk  more 
than  100  ft.  on  the  vein.  A  short  drift 
on  the  40-ft.  level  shows  16  in.  of  iron- 
stained  quartz  assaying  0.24  oz.  gold. 
A  short  drift  from  the  bottom  of  the 
shaft  shows  a  mixture  of  quartz  and 
white  feldspar  assaying  from  0.04  to 
0.12  oz.  gold.  Passing  over  the  next 
ridge,  a  short  tunnel  shows  15  in.  of 
good-looking  quartz  assaying  0.58  oz. 
gold.  Several  hundred  feet  of  tunnel 
and  drift,  about  100  ft.  deeper,  found 
the  bottom  of  the  quartz  and  of  the 
values,  sampling  from  a  trace  to  0.06  oz. 
gold.  Despite  past  production  and  some 
good  assays,  there  is  nothing  to  hope 
for  in  this  instance  from  further  de¬ 
velopment. 

Open  cuts  farther  down  hill  along  the 
strike  of  the  vein  show  the  presence  of 
an  aplite  dike,  of  the  type  which  else¬ 
where  in  the  district  carries  low  values 
in  gold.  It  is  possible  thus  to  again 
establish  the  relationships  between  the 
dike,  the  feldspar,  the  quartz  veins,  and 
the  gold. 

Case  No.  4 — A  Mexican  prospector 
reported  the  discovery  of  a  gold  vein 
and  showed  samples  *f  quartz  assaying 
6.25  oz.  gold.  His  story  seemed  worthy 
of  belief,  and  a  difficult  trip  was  made 
to  visit  his  find.  Two  miles  before  we 
reached  the  spot  danger  signals  began 
to  show  up,  and  I  said :  “I  fear  it  will 


have  no  extension  in  depth.”  It  was  an 
area  of  highly  metamorphosed  sediments  r 
cut  by  a  series  of  granite  porphyry  * 
dikes,  and  one  outcrop  after  another  of  j 
these  dikes  showed  a  transition  to  L 
almost  clean  white  feldspar.  I 

When  his  find  was  reached  it  proved 
to  be  a  residual  fragment  of  quartz,  a  f 
few  feet  in  greatest  dimension,  pocketed  ■ 
in  white  feldspar  which  itself  is  pocketed  \ 
in  a  granite  porphyry  dike.  It  is  not  | 
and  never  will  be  a  producing  mine.  But  I 
that  rich  gold  veins  had  once  existed  in  | 
the  area  is  proved  by  the  presence  of  * 
exceedingly  rich  dry  placers  in  the  wash  [ 
below.  I 

Case  No.  5 — The  ancient  gravel  chan¬ 
nels  of  California,  as  that  of  the  Ter-  I 
tiary  Yuba  River,  on  which  are  the  I 
great  hydraulic  placer  mines  of  Iowa  i 
Hill,  Gold  Run,  and  You  Bet,  are  notable  | 
for  the  enormous  amount  of  quartz  in  P 
the  gravel,  and  the  absence  of  any  com-  k 
parable  quartz  mines  today  in  the  area  | 
they  drained.  An  explanation  of  the  I 
source  of  this  quartz  may  be  had  from  ■ 
the  following.  I, 

Pocket  ,  hunters  had  followed  tiny  j 
stringers  of  quartz  in  a  wide  buff-  t 
colored  acid  dike.  None  of  these  persist  A 
more  than  a  few  feet  in  any  direction.  I 
Some  had  yielded  a  few  hundred  dollars  I 
in  pocket  gold.  At  the  top  of  a  50-ft.  | 
raise  to  surface,  streaks  of  pegmatitic 
feldspar  are  found  in  the  dike.  On  the  | 
top  of  the  ridge  100  ft.  higher  is  a  I 
strong  quartz  vein  15  ft.  wide,  well  min-  k 
eralized  with  pyrite.  Seen  elsewhere,  '* 
this  vein  would  look  very  attractive  for 
development.  Here  it  is  apparent  that  | 
it  would  bottom  in  the  dike  in  a  very  ;  i 
few  feet.  U 

The  dike  can  be  followed  for  more  !| 
than  a  mile,  crossing  the  ancient  gravel  I 
channel.  Here  and  there,  on  a  high  1 
point,  is  quartz  to  prove  it  the  bottom 
of  one  of  the  mighty  veins  from  which  I 
the  old  channel  got  its  quartz  and  its  ■ 
gold.  Granted  it  is  not  a  mine,  nor  ever  | 
will  be,  but  a  study  of  the  relationships  | 
it  exposes  between  dike  and  feldspar  f 
and  quartz  gives  more  light  on  the  i 
source  of  the  gold  in  the  old  placers  I 
than  any  producing  mine  in  California 
reveals.  If  the  genetic  ralationships  | 
and  danger  signals  it  illustrates,  as  do  | 
the  preceding  cases,  be  heeded,  many  an  I 
expensive  failure  in  development  of  a.  p 
new  mine  or  reopening  of  an  old  pro-  j 
ducer  will  be  avoided.  ! 

1 

A  Salvage  Job  ! 

I 

Case  No.  6 — The  reports  submitted  L 
described  a  series  of  parallel  quartz 
veins  of  great  size  and  good  gold  values, 
on  one  of  which  careful  sampling  by  a 
reputable  engineer  showed,  in  a  tunnel, 
an  oreshoot  265  ft.  long,  14^  ft.  wide,  , 
averaging  0.47  oz.  gold.  My  examina¬ 
tion  checked  the  assay  map,  but  also 
proved  why  the  man  for  whom  it  was 
made  had  surrendered  his  option,  leav¬ 
ing  the  ore  unmined.  It  did  not  go  down, 
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and  there  was  too  little  ore  above  the 
tunnel  level  to  justify  the  contract  price. 

A  series  of  open  cuts  proved  the  con¬ 
tinuation  of  the  vein  for  an  additional 
450  ft.,  with  a  drop  of  85  ft.  below  the 
tunnel  level.  They  show  the  quartz  to 
be  14  ft.  to  20  ft.  wide,  and  identical  in 
appearance  and  in  the  amount  and  ap¬ 
pearance  of  its  pyrite  content.  But  in  a 
drop  of  25  ft.  below  the  tunnel  the  value 
decreased  to  0.06  oz.  gold,  then  to  0.02 
oz.  and  0.01  oz.  gold. 

After  wider  study  of  the  area  had  de¬ 
termined  the  type  of  the  mineral-bearing 
dike,  in  this  case  a  quartz-albite  diorite, 
and  its  relationship  to  the  quartz  veins, 
trenching  disclosed  it  in  contact  with 
the  barren  part  of  this  vein.  The  study 
of  these  other  outcrops  fully  established 
the  relationship  between  this  type  of 
dike  and  the  veins.  The  dikes  graded 
upward  into  almost  pure  gray  feldspar, 
described -as  quartz  in  previous  reports. 
This  in  turn  gave  way,  upward,  to  white 
quartz,  remnants  of  which  could  be 
found  capping  each  little  ridge.  One 
such  showed  the  outcrop  of  an  apparent 
oreshoot  200  ft.  long,  giving  surface 
samples  assaying  0.5  oz.  to  0.6  oz.  gold. 
An  open  cut  showed  this  value  to  drop 
to  0.02  oz.  gold  in  a  depth  of  10  ft.  With 
a  further  drop  of  15  to  20  ft.  at  either 
end  of  the  outcrop,  the  quartz  itself  dies 
out  in  a  wide  body  of  feldspar,  which  at 
greater  depth  passes  into  a  quartz-albite 
diorite  dike. 

One  outcrop,  at  the  base  of  a  vertical 
cliff,  shows  a  beautiful  quartz  vein  20  ft. 
wide  to  feather  out  and  disappear  in  the 
short  vertical  range  of  20  ft.  A  tunnel 
in  the  heavily  pyritized  dike  immediately 
below  the  bottom  of  the  quartz  showed 
the  dike  itself  to  assay  0.06  oz.  gold. 
Similar  values  were  found  in  other  simi¬ 
lar  dike  outcrops. 

Seen  by  itself  alone,  the  orebody  in 
the  tunnel  looks  attractive,  but  after  see¬ 
ing  the  transition  from  good  quartz  to 
barren  quartz,  and  from  barren  quartz 
to  feldspar  and  dike  so  positively  proved 
in  the  other  outcrops  on  the  property, 
and  finding  the  dike  in  contact  with  the 
barren  quartz  of  the  tunnel  vein,  the  in¬ 
evitable  conclusion  was  that  there  is  no 
ground  for  hope  that  deeper  develop¬ 
ment  will  be  a  success.  If  considered  as 
a  salvage  job  only,  without  further  ex¬ 
penditure  for  development,  there  exists 
13,000  tons  of  ore  developed  above  the 
tunnel  level,  with  a  small  additional 
tonnage  possible  for  10  to  25  ft.  below, 
that  might  pay  to  mine.  Any  larger  pro¬ 
gram  would  fail. 

In  Grass  Valley 

Case  No.  7 — This  comes  from  that 
most  interesting  of  all  gold  districts  in 
western  America — Grass  Valley.  Here 
ore  is  being  mined  from  depths  of  9,000 
ft.  on  the  dip  of  the  veins  in  the  Empire 
Star  and  from  lesser  depths  in  several 
other  mines.  In  the  early  days,  here 
and  in  Nevada  City  adjoining,  many 
mines  were  productive  to  moderate 
depths.  Each  is  now  submitted  as  hav¬ 


ing  the  same  expectancy  of  extension  in 
depth  as  there  was  in  the  case  of  the 
Empire  and  North  Star. 

Yet  one  of  these  mines  shows  a 
danger  signal  for  which  it  would  be 
well  to  look  in  any  other  being  ex¬ 
amined.  It  had  been  mined  to  a  depth 
of  300  ft.,  with  a  good  production.  In 
an  attempt  to  reopen  it  a  new  shaft  was 
sunk  400  ft.,  the  vein  crosscut  on  that 
level,  and  drifts  driven  both  ways  with¬ 
out  finding  any  ore.  But  the  work  dis¬ 
closed  an  acid  felsite  dike  full  of  pyrite, 
above  which  was  ore.  Here  was  the 
beginning  and  the  end  of  the  gold-bear¬ 
ing  quartz  vein. 

One  should  expect  to  find  the  same 
condition  in  the  other  veins  of  the  dis¬ 
trict  at  some  depth.  When  discovered 


LOADING  ORE  Into  it  rocker-dnmp 
car  at  an  nndergrronnd  chute  in  a 
Kold-qnarts  mine  on  the  Mother 
Lode 


in  the  course  of  an  examination  or  in 
mining,  the  presence  of  such  a  dike  will 
be  a  danger  signal  as  to  the  early  end 
of  the  quartz  vein. 

Case  No.  8 — This  is  in  a  placer  dis¬ 
trict  many  miles  in  extent,  where  a  num¬ 
ber  of  valuable  pockets  have  been  found 
in  quartz  stringers,  but  as  yet  no  profit¬ 
able  mines.  It  is  of  extreme  interest  be¬ 
cause  of  the  completeness  of  the  demon¬ 
stration  that  is  afforded  in  many  widely 
separated  mines. 

The  basal  magtna  of  the  region  was 
unusually  basic,  a  gabbro,  the  most  acid 
dikes  related  to  it  being  dacite  porphyry. 
Several  of  these  are  known,  and  the 
placers  were  noticeably  richer  immedi¬ 
ately  below  them.  Where  these  dikes 
are  wide,  up  to  several  hundred  feet,  the 


rock  is  a  coarse  “birdseye  porphyry,” 
without  any  mineralization.  As  they 
narrowed,  in  lateral  as  well  as  vertical 
progression,  the  texture  became  much 
finer,  until  no  feldspar  crystals  can  be 
seen  and  the  rock  can  be  recognized 
only  by  its  resemblance  to  the  gray  - 
felsitic  groundmass  of  the  coarse  por¬ 
phyry.  With  this  change  in  texture 
pyrite  becomes  abundant.  Near  the  top 
of  the  dike,  quartz  appears,  first  as  er¬ 
ratic  veinlets,  then  as  small  quartz  veins, 
pinching  out  in  the  dike  downward,  in¬ 
creasing  in  width  and  continuity  up¬ 
ward.  In  some  outcrops  no  sign  of  the 
dike  is  seen,  but  large  gray  feldspars 
signal  its  near-by  presence.  Gold  values 
may  be  very  good  in  the  small  quartz 
veins,  assays  up  to  4.16  oz.  gold  being 
had,  and  pockets  of  gold  yielding  up.  to 
$3,200  being  reported  from  some  of 
them.  But  in  each  case,  in  the  space  or 
a  very  few  feet,  values  drop  to  almost 
nothing,  and  it  is  evident  that  no  further 
extension  in  depth  is  to  be  hoped  for. 
In  each  case  the  danger  signals  were 
everywhere  present  but  unrecognized, 
and  at  several  mines  considerable  money 
had  been  wasted  in  unsuccessful  de¬ 
velopment. 

Yield  From  "Lost”  Vein 

On  one  such,  it  was  reported  that  a 
14-ft.  vein  exposed  in  an  open  cut  20  ft. 
high  assayed  $21,  but  that  the  vein  was 
“lost”  and  had  not  been  cut  by  a  long 
tunnel.  On  examination  it  proved  to  be 
a  dacite  porphyry  dike,  full  of  pyrite, 
with  quartz  stringers  in  the  body  of  the 
dike  that  pinch  from  2  ft.  to  nothing  in 
the  face  of  the  cut.  A  sample  of  the 
quartz  stringers  assayed  0.2  oz.  gold, 
though  it  may  well  be  that  higher  assays 
could  have  been  found  at  some  place 
along  the  outcrop. 

A  crosscut  tunnel,  branching  as  it 
went  in,  cut  the  dike  true  to  form  in 
two  places  about  40  ft.  below  this  open 
cut.  Both  crosscuts  found  the  dike,  well 
pyritized  and  assaying  no  gold  and  an 
ounce  of  silver,  but  no  quartz  vein.  Not 
because  it  had  been  “lost”  through 
faulting  or  misdirection  of  the  work,  but 
because  the  quartz  vein  bottomed  be¬ 
tween  the  two  workings.  No  possibility 
exists  of  further  work  finding  the  vein 
here  again  in  depth.  At  but  little  greater 
depth  all  trace  of  mineralization  in  the 
dike  would  disappear,  and  we  would 
have  the  typical  barren  “birdseye 
porphyry”  of  the  region. 

The  same  conditions  are  found  at 
many  other  mines  in  the  district,  and 
in  every  sample  brought  in,  or  taken  in 
the  course  of  this  study,  the  presence  of 
the  dacite  porphyry  could  be  detected 
with  the  quartz.  Here  we  have  a  dis¬ 
trict  where  the  accident  of  erosion  has 
mined  the  gold-bearing  quartz  veins, 
leaving  nothing  but  the  placers  for  man 
to  exploit. 

Until  the  origin  of  an  ore  deposit  is 
understood,  no  sound  judgment  can  be 
passed  as  to  its  possibilities  for  con¬ 
tinuance. 
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Advance  of 


TAPPING  AliliOT  STEELi.  The  electric  furnace  provides  the  hi(h  tem¬ 
perature  and  the  earefni  operatinir  controi  so  essential  in  the  production  of 
higrh-qualitr  steei 


The  term  alloy  steel  is 

one  that  is  not  easy  to  define.  In 
the  following  it  is  meant  to  in¬ 
clude  steels  containing  one  or  more 
elements,  outside  of  carbon,  added  to 
impart  specific  physical  or  chemical 
properties.  Roughly,  the  alloying  ele¬ 
ments  fall  into  two  classes :  those  which 
dissolve  in  the  iron,  and  the  carbide¬ 
forming  elements.  Some  metals  may 
belong  to  both  categories.  The  function 
of  these  elements  may  be  to  form  com¬ 
pounds  or  solid  solutions  with  the  iron 
or  the  carbon;  to  change  the  critical 
cooling  rate  and  thus  affect  the  hard¬ 
ening  properties;  or  to  decrease  grain 
size.  Among  the  metals  most  commonly 
employed  for  alloying  purposes  are 
nickel,  chromium,  manganese  (in  excess 
of  1  per  cent),  molybdenum,  tungsten, 
vanadium,  copper,  and  silicon  (above  0.5 
per  cent). 

Production  of  the  various  alloy 
steels  involves  more  careful  metallur¬ 
gical  procedure  than  that  of  the  plain 


carbon  steels,  for  which  the  low  cost  of 
tonnage  production  is  the  most  impor¬ 
tant  factor.  Intensive  research  has  been 
required,  not  only  to  improve  methods 
of  production  but  to  serve  the  con¬ 
sumers  and  to  develop  specific  steels  for 
specific  purposes.  The  demand  may  be 
for  greater  tensile  strength,  increased 
hardness,  resistance  to  wear  and  abra¬ 
sion;  for  certain  electric  and  mag;netic 
properties ;  for  stability  at  high  temper¬ 
atures  or  resistance  to  chemical  attack. 
Whatever  the  case  may  be,  steels  now 
available  possess  qualities  not  antici¬ 
pated  a  few  years  ago,  and  the  field  is 
yet  far  from  fully  explored. 

Among  the  oldest  alloy  steels  are  the 
high-manganese  steels,  frequently  called 
the  Hadfield  steels,  after  the  inventor, 
whose  brilliant  research  over  fifty  years 
ago  resulted  in  an  alloy  steel  .with  truly 
remarkable  physical  properties,  one 
which  was  destined  to  become  widely 
used  in  the  mining  -field.  This  steel, 
which  contains  10  to  14  per  cent  man- 


Improved  Physical  and 


Where  the  service  is  extremely 
severe — underground  and  on  the 
surface — where  shock,  vibration, 
abrasion,  corrosion,  and  high 
temperatures  mete  out  their  pun¬ 
ishment,  where  breakdowns  are 
costly,  where  demands  for  safety 
are  exacting,  the  engineer  fre¬ 
quently  turns  to  the  high-quality 
steels  for  the  successful  solution 
of  his  problems 
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ganese  and  1  to  1.4  per  cent  carbon,  is 
very  brittle  in  as-cast  state,  but  the 
brittleness  may  be  overcome  by  careful 
heat-treatment,  soaking  for  several 
hours  at  about  1,850  deg.  F.,  to  dissolve 
the  original  carbide,  followed  by 
quenching  in  water  to  prevent  carbide 
precipitation,  thus  retaining  the  aus¬ 
tenitic  condition.  Great  toughness,  a 
tensile  strength  which  may  run  as  high 
as  125,000  lb.  per  square  inch,  an 
elongation  of  45  per  cent,  and  a  hard¬ 
ness  of  185  to  200  Brinell  are  thus  ob¬ 
tained.  However,  this  steel  has  a  re¬ 
markable  ability  to  work -harden;  upon 
impact  it  will  rapidly  attain  a  surface 
hardness  as  high  as  550  Brinell,  with 
a  ductile  core.  This  surface  hardness  is 
maintained  continuously  during  wear,  | 
giving  the  steel  the  wear-  and  shock-re¬ 
sisting  properties  for  which  it  has 
become  so  well  known. 

At  present  the  consumption  of  man¬ 
ganese  steel  in  the  United  States  totals 
around  100,000  tons  annually.  The 
uses,  which  are  far  too  many  to 
enumerate  here,  include  crusher  parts, 
mill  and  chute  liners,  rolls,  gears  and 
pinions,  chains,  shafts,  elevator  and 
dredge  buckets,  dipper  teeth,  conveyors, 
sprockets,  sheaves  and  pulleys,  and 
track  crossings  and  switches.  An  inter¬ 
esting  application  where  the  service  is 
extremely  severe  is  in  apron  feeders  for 
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the  Alloy  Steels 

Chemical  Properties  Responsible  for 

Extensive  Use  in  Mining  Field 


ore  crushers.  Units  have  been  built  up 
to  8.5  ft.  wide,  with  an  hourly  capacity 
of  almost  1,000  tons,  which  stand  up 
excellently  and  require  very  little 
maintenance. 

A  recent  development  is  the  addition 
of  3  to  5  per  cent  nickel  to  the  standard 
Hadfield  composition,  generally  with 
some  decrease  in  the  carbon  content. 
This  alloy  may  be  used  at  moderately 
elevated  temperatures,  whereas  ordinary 
manganese  steel  cannot  be  employed 
above  650  deg.  F.  without  becoming 
brittle  upon  cooling.  Welding  of  ordi¬ 
nary  manganese  steel  has  offered  great 
difficulties  for  the  same  reason.  With  a 
welding  rod  of  unalloyed  steel  the  weld 
does  not  possess  the  strength  of  the 
metal  itself,  and  a  manganese  steel  rod 
cannot  be  recommended  without  proper 
heat-treatment  of  the  welded  part,  a 
condition  frequently  impossible  to  ful¬ 
fill.  Welding  with  a  rod  of  the  new 
alloy,  however,  is  a  comparatively  easy 
operation,  producing  a  weld  with  physi¬ 
cal  properties  equal  to  those  of  the  main 
casting,  and  the  weld  does  not  become 
brittle  upon  cooling,  as  the  nickel  pre¬ 
vents  precipitation  of  the  carbides.  The 
most  important  use  of  the  new  alloy  is 
for  building  up  worn  parts,  of  carbon 
steel  as  well  as  of  manganese  steel.  Ex¬ 
cellent  wearing  properties  are  claimed 
for  the  parts  built  up  in  this  manner. 

Another  modification  of  the  standard 
Hadfield  composition  which  is  giving 
good  results  in  the  mining  industry  is 
one  containing  about  1  per  cent  chro¬ 
mium.  This  addition  greatly  increases 
the  life  of  parts  subject  to  abrasive 
wear  under  conditions  which  do  not 
fully  develop  the  surface  hardness  pro¬ 
duced  by  work-hardening  when  the 
standard  composition  is  used. 

A  steel  with  1.5  per  cent  manganese 
and  of  comparatively  high  carbon  con¬ 
tent  has  been  found  to  give  good  service 
where  a  material  somewhat  harder  than 
ordinary  carbon  steel  is  required.  It  is 
easy  to  weld  and  machine,  and  is  used 
for  gears  and  pinions,  tumblers  and 
rollers,  and  mixing  blades. 

Use  of  nickel  in  alloy  steel  dates  back 
over  a  hundred  years;  at  present  about 
35  per  cent  of  the  world’s  nickel  pro¬ 
duction  is  consumed  for  this  purpose. 
The  low  alloy  steels  contain  up  to  5 
per  cent  nickel,  generally  from  1.5  to  3.5 
per  cent,  and  usually  0.2  to  0.5  per  cent 
carbon.  High  alloy  steels  may  run  as 


high  as  35  per  cent.  The  important 
function  of  nickel  is  to  impart  strength 
with  slight,  if  any,  decrease  in  duc¬ 
tility.  It  tends  to  reduce  the  grain  size 
and  produces  a  very  tough  steel  with 
high  compressive  strength  which  does 
not  crack  easily.  Nickel  steel  has  much 
higher  fatigue  resistance  than  carbon 
steel,  and  the  hardness  is  also  greater, 
although  not  sufficient  seriously  to  im¬ 
pair  the  machining  qualities.  In  low- 
carbon  steels  nickel  reduces  aging  em¬ 
brittlement  and  grain  growth  in  recrys¬ 
tallization.  Appreciable  benefits  are 
obtained  from  additions  around  2  per 
cent,  and  the  improvement  progresses 
up  to  about  5  per  cent.  Relative  freedom 
from  blowholes  and  good  running  prop¬ 
erties  make  this  steel  a  good  material 
for  castings.  The  high  alloy  nickel 
steels  also  possess  important  corrosion- 
resistant  properties. 

Combinations  of  nickel  and  chro¬ 
mium,  frequently  in  ratio  of  2  or  2.5  to 
1,  are  also  common  in  low  alloy  steels, 
for  instance  3.5  per  cent  nickel  and  1.5 
per  cent  chromium,  or  1.5  nickel  and 
0.6  chromium.  Molybdenum  is  also  fre¬ 
quently  used  with  either  one  or  both  of 
these  metals  to  improve  the  physical 
properties. 

Rock  drills  which  are  subject  to 
severe  shocks  and  stresses  in  service  are 
now  largely  constructed  from  alloy 
steels,  such  as  a  3.5  per  cent  nickel  steel, 
carburized  and  hardened.  One  manu¬ 
facturer  reports  the  use  of  steel  with 
3  to  5  per  cent  nickel  in  four-fifths  of 
the  parts,  by  weight;  another  uses  3.5 
per  cent  nickel  steel  for  90  per  cent  of 
the  parts.  In  addition  to  the  superior 
performance  resulting  from  improved 
physical  properties,  these  steels  also 
offer  a  high  degree  of  uniformity  in 
commercial  production  under  ordinary 
conditions  of  operation.  For  severe 
service  requiring  unusual  shock  re¬ 
sistance,  a  case-hardened  steel  with  5 
per  cent  nickel  and  0.5  per  cent 
chromium  has  been  found  highly  satis¬ 
factory.  Good  results  are  also  obtained 
with  a  steel  containing  3  per  cent  nickel 
and  1.5  per  cent  chromium  for  valves. 
These  compositions  are  only  indicative 
of  the  trend  and  do  not  cover  the 
numerous  alloy  steels  used  in  this 
service. 

Various  nickel  steels  are  also  used  in 
power  shovels,  conveyors,  and  loading 
equipment.  A  2  per  cent  nickel  steel  of 


medium  carbon  content  is  used  for 
crusher  and  power-shovel  frames  and 
for  gears  not  subject  to  severe  abrasion. 
For  hardened  gears  and  abrasion-resis¬ 
tant  castings  such  as  conveyor  chain 
links,  small  crusher  jaws,  and  dipper 
teeth,  a  steel  with  1.3  per  nickel  and  0.75 
to  0.9  per  cent  chromium  may  be  used; 
and  nickel- vanadium  steels  (1.5  Ni  and 
0.15-0.25  V)  are  used  for  highly 
stressed  gears  of  shovels  in  very  diffi¬ 
cult  and  hard  service.  In  cases  of  ex¬ 
treme  abrasion,  a  nickel-chromium- 
molybdenum  steel  may  be  resorted  to, 
of  the  following  typical  composition: 
nickel,  3  to  3.5  per  cent;  chromium,  1 
to  1.25;  molybdenum,  0.3  to  0.4;  and 
carbon,  0.4  to  0.5  per  cent.  Crusher 
shafts  of  forged  low-carbon  steel  with 
3  to  3.5  per  cent  nickel  and  1.5  per  cent 
chromium  have  served  for  years  under 
the  most  severe  conditions  without 
failure. 

The  question  of  reducing  the  weight 
of  moving  parts  is  one  of  g;reat  im¬ 
portance,  affecting  the  construction  of 
mine  cars  and  locomotives,  and  hoisting 
equipment.  Although  the  initial  cost  of 
high-strength  steels  may  be  high,  the 
final  analysis  may  frequently  favor  the 
use  of  the  more  expensive  alloys  instead 
of  plain  carbon  steel  and  cast  iron. 
Greater  ease  of  installation,  saving  in 
power  and  lubricants,  reduced  main¬ 
tenance,  less  loss  of  time  from  shut¬ 
downs,  and  increased  safety  may  be 
sufficient  to  justify  the  higher  capital 
expenditure. 

Standardized  designs  for  mine  cages 
made  from  nickel  and  nickel-chromium 
steels  have  been  developed  in  France 
and  Belgium.  Considerable  savings  in 
weight  and  in  increased  pay  loads  may 
be  of  value  in  deep  shaft  hoisting. 


ONI.Y  THE  MOST  RUGGED  will 
■affice.  Wearinr  caps  of  maaKanese 
steel  are  nsed  at  the  feed  ead  of  this 
mammoth  ore  crasher 
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A  BIO  MOUTHFUL).  Fifty  tons  of  nickel  steei  was  nsed  in 
the  construction  of  this  800-hp.  eiectric  shovei,  equipped  with 
18-cn.yd.  dipper.  Universai  axies  cast  from  nickei-vanadinm 
steei  snppiy  one  of  the  features 


According  to  a  statement  by  L.  Lahous- 
say,  in  a  report  to  the  Central  Com¬ 
mittee  on  French  Coal,  the  weight  saved 
in  a  double-deck  mine  cage  holding  four 
cars,  made  from  a  steel  with  2.6  per 
cent  nickel,  0.6  to  0.8  chromium,  and  0.35 
per  cent  carbon  was  31.5  per  cent.  For 
a  four-deck  cage  holding  two  cars  a  sav¬ 
ing  in  weight  of  37.7  per  cent  was 
attained  with  an  alloy  of  the  same  com¬ 
position.  In  this  case  the  economy 
realized  by  the  reduction  in  weight  of 
the  hoisting  rope  required  for  a  3,000- 
ft  shaft  would  be  sufficient  to  pay  for 
the  extra  cost  of  the  cage.  It  would 
also  permit  greater  hoisting  capacity,  or 
hoisting  from  a  greater  depth  without 
changing  the  motor.  In  a  new  installa¬ 
tion  the  reduction  in  the  size  of  the  rope 
would  also  result  in  smaller  dimensions 
of  sheaves,  drum,  hoist  motor,  and 
headframe. 

Industrial  locomotives,  particularly  in 
mines  and  smelters,  must  be  powerful 
and  able  to  handle  heavy  loads.  They 


PAN  FFEDFB,  of  mangrsnese  steel,  for  conveying  coarse  ore 
to  crusher.  Units  of  this  type,  made  for  hourly  capacities  up 
to  about  1,000  tons,  have  been  subjected  to  the  most  severe 
operating  conditions  for  over  fonr  years,  without  breakdown 


are  frequently  subject  to  severe  abuse 
and  are  expected  to  perform  over  long 
periods  without  breakdowns.  Broken 
axles  are  common  occurrences  in  such 
service,  but  the  use  of  nickel  steel, 
sometimes  with  chromium  or  molyb¬ 
denum,  or  both,  is  an  effective  remedy 
for  this  difficulty.  In  a  large  Canadian 
nickel  mine  all  storage-battery  locomo¬ 
tives  are  equipped  with  3.5  per  cent 
nickel  steel  throughout  for  gears  and 
axles.  Many  French  mines  specify  forg¬ 
ings  of  2  per  cent  nickel-steel  for  mine- 
car  axles.  In  car  couplings  and  hooks 
for  cables  in  inclined  shafts,  the  use  of 
these  steels  will  reduce  breakage  and 
materially  increase  safety.  Recently 
all-metal  hopper  cars  have  been  put  into 
service,  with  cast  nickel  steel  for  truck 
sideframes,  truck  bolsters,  and  other 
cast  members  subject  to  stresses  from 
heavy  loads  with  variable  and  shifting 
centers  of  gravity. 

Track  crossings  and  switches  are  sub¬ 
ject  to  especially  heavy  wear,  from 


rolling  and  sliding  wheels,  as  well  as 
heavy  impact  and  shock.  Hadfield  steel 
is  used  extensively  for  this  service. 
However,  a  steel  with  2.8  per  cent 
nickel,  0.8  chromium,  and  0.5  per  cent 
carbon  has  also  been  found  to  stand  up 
well.  In  France  a  steel  with  2.8  per 
cent  nickel,  0.3  to  0.5  carbon,  0.6  to 
0.9  manganese,  and  0.80  to  1.5  per  cent 
chromium  is  used  in  this  service.  For 
very  inaccessible  track  work  the  follow¬ 
ing  composition  has  been  used  in 
Europe:  nickel,  4.1  per  cent;  chromium, 
0.65 ;  molybdenum,  0.9 ;  and  carbon,  0.26 
per  cent. 

Where  mining  operations  are  carried 
out  in  inaccessible  regions,  such  as  in 
Alaska,  northern  Canada,  South  Amer¬ 
ica,  and  similar  remote  places,  the  cost 
of  transporting  equipment,  frequently 
by  airplane,  makes  the  question  of 
weight  one  of  paramount  importance. 
In  such  cases  the  strength-to-weight 
ratio  of  alloy  steels  may  offer  a  prac¬ 
tical  solution.  Remoteness  from  centers 


BATTERY  LOCOMOTIVES  in  Joplin  zinc  mine.  Wormi, 
armature  shafts,  and  transmission  shafts  are  of  S.S  per  cent 
nickel  steel.  Where  the  weight  of  moving  parts  is  to  be 
reduced,  this  alloy  plays  an  important  part 
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DIPPER  TEETH  of  chromium-vanadium  steel,  for  service 
involving  severe  shock  and  abrasion.  In  addition  to  impact 
loads,  they  are  also  subject  to  a  series  of  sudden  bending 
loads.  Molybdenum  steel  likewise  is  useful  for  this  purpose 
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of  civilization  where,  spare  parts  may  be 
obtained,  and  the  difficulty  of  making 
large  repairs  at  the  property,  furnish 
an  added  incentive  to  use  the  strongest 
equipment  available.  The  best  example 
to  illustrate  this  is  the  construction  of 
the  two  dredges  for  Bulolo  Gold.  These 
weighed  1,200  tons  apiece  and  were 
made  with  some  of  the  hull  and  super¬ 
structure  parts  of  mild  nickel  steel. 
Additional  equipment  brought  the  total 
tonnage  up  to  4,000  tons,  all  of  which 
was  taken  from  the  coast  to  the  mine 
by  airplanes.  All  shafting  subject  to 
heavy  stress  was  made  from  3.5  per  cent 
nickel  steel  forgings,  the  largest  handled 
being  a  6,900-lb.  tumbler  shaft.  Main 
drive  gears  and  friction  wheels,  winch 
gears  and  upper  tumbler  body,  were  of 
nickel-chromium  steel  (2.5  to  3.0  Ni, 
0.25  to  0.35  Cr,  0.65  to  0.75  Mn,  0.35 
to  0.45  C).  Low  nickel-chromium  steel 
castings  (0.5  to  0.75  Ni,  0.25  to  0.35 
Cr;  0.35  to  0.45  C)  were  used  for 
rollers,  screen  tread  rings,  and  spud 
kick  castings. 

Chromium  is  most  frequently  used 
in  combination  with  other  alloying 
metals,  as  in  the  many  instances  cited 
in  the  foregoing.  The  extensive  use  of 
nickel-chromium  steels,  with  frequent 
additions  of  molybdenum  or  vanadium, 
has  narrowed  the  field  for  the  straight 
chromium  steels.  Castings  with  1  to  3 
per  cent  chromium  are  tough  and  give 
excellent  service  in  rock  crushers  and 
in  dredge  and  dipper  teeth.  Chromium 
imparts  good  deep-hardening  proper¬ 
ties,  thus  simplifying  heat-treatment 
and  insuring  uniform  properties 
throughout  heavy  sections  and  in  cast¬ 
ings  with  greatly  varying  dimensions. 
Grinding  balls  forged  from  a  steel  con¬ 
taining  1.2  to  1.5  per  cent  chromium 
and  about  1  per  cent  carbon  may  be 
heat-treated  to  600  Brinell,  and  give 
several  times  the  life  of  ordinary  plain 
carbon  steel  balls.  In  amounts  from  4 
to  6  per  cent,  with  or  without  molyb¬ 
denum  or  tungsten,  chromium  imparts 
moderate  resistance  to  oxidation,  up  to 
about  1,100  deg.  F.,  particularly  with  a 
high  silicon  content.  If  titanium  is 
present  a  somewhat  higher  temperature 
may  be  allowed.  Excellent  streng^th  and 
general  corrosion  resistance  up  to  1,100 
deg.  F.  is  also  obtained  with  a  steel 
containing  1.5  per  cent  chromium  and 
0.2  per  cent  vanadium.  A  steel  with  1.5 
per  cent  nickel,  0.75  chromium,  and  0.3 
per  cent  carbon  was  found  to  give  good 
service  in  screw  conveyors  up  to  about 
1,000  deg.  F. 

Chromium  is  the  alloying  element 
which  w.hen  present  in  sufficiently  high 
percentages  imparts  almost  complete 
resistance  to  oxidation  and  sulphidiza- 
tion.  This  action  is  evidently  caused 
by  a  thin,  invisible,  highly  stable  oxide 
film  which  offers  complete  protection 
from  further  attack;  such  protection  is 
therefore  contingent  upon  the  presence 
of  oxygen.  The  straight  chromium 
steels  used  for  resistance  to  corrosion 
and  oxidation  at  high  temperatures  are 


BUCKET  IDLiEB  for  dredse  made 
of  nickel  steel;  this  part  waa  trans¬ 
ported  by  airplane  to  the  New 
Oninea  property  of  the  Bulolo  Gold 
Dredfflngr  Company 


VIBRATING  SCREENS  of  chrom¬ 
ium  steel  are  Klvingr  rood  service  in 
ore-dressinsr  plants  where  corrosion 
takes  its  toll 


CHROMtUM-MOUYBBENUM  steel 
is  used  in  lips  and  side  rims  of  this 
4.5-cn.yd.  bucket,  to  take  the  brunt 
of  the  service.  Net  weight  of  bucket 
is  4,300  lb.,  compared  with  13,000  lb. 
for  a  cast-steel  bucket  which  it 
sneressfnily  replaced 


divided  into  several  distinct  groups, 
with  4  to  6,  12  to  15,  15  to  18,  18  to  23, 
and  23  to  30  per  cent  chromium.  While 
the  major  alloying  element  in  all  of 
these  is  chromium,  and  they  are  usually 
spoken  of  as  straight  chromium  steels, 
they  are,  as  a  matter  of  fact,  frequently 
modified  by  addition  of  relatively  small 
percentages  of  molybdenum,  tungsten, 
titanium,  and  silicon.  For  moderate 


temperatures,  say  up  to  1,400  deg.  F., 
a  content  of  15  per  cent  is  required  for 
good  protection,  but  the  higher  temper¬ 
atures,  up  to  1,800  deg.  F.,  call  for  25  to 
30  per  cent.  At  first  the  heat-resistant 
alloys  contained  only  nickel  and 
chromium,  about  80  per  cent  nickel  and 
20  chromium,  but  it  was  soon  discov¬ 
ered  that  iron  could  be  used  as  a  substi¬ 
tute  for  part  of  the  nickel  in  certain 
applications.  However,  some  nickel  is 
often  used  to  promote  chemical  stability 
and  to  convert  the  ferritic  alloy  into  the 
austenitic  state,  thereby  adding  strength 
and  toughness. 

When  corrosive  conditions  permit, 
the  austenitic  nickel-chromium  alloys 
should  be  used,  as  they  have  the  best 
mechanical  properties  at  elevated  tem¬ 
peratures;  such  alloys  have  given  good 
service  in  hoppers  and  bins  for  hot 
calcine.  The  alloys  containing  25  to  30 
per  cent  chromium  and  12  to  15  nickel, 
and  35  per  cent  nickel  and  15  to  20  per 
cent  chromium,  show  remarkable  re¬ 
sistance  to  oxidation  and  corrosion, 
retaining  appreciable  strength  up  to 
about  2,0(X)  deg.  F, 

Where  attack  from  sVlphur  occurs, 
the  low  carbon  straight  chromium 
alloys  are  used,  with  25  to  30  per  cent 
chromium  for  the  highest  temperatures, 
up  to  .about  1,8(X)  deg.  F.  Sometimes 
up  to  3  per  cent  nickel  is  added  to  this 
composition  to  give  better  physical 
properties.  This  does  not  seriously  im¬ 
pair  its  resistance  to  gases  containing 
sulphur.  If  abrasion  is  present,  such  as 
in  moving  parts  for  mechanical  roast¬ 
ing  furnaces,  a  carbon  content  of  0.75 
per  cent  imparts  excellent  wearing 
properties.  Such  parts  have  given  a 
life  of  five  years  where  plain  cast  iron 
wears  out  in  three  to  twelve  months. 
Other  applications  include  heat  re¬ 
cuperators,  which  have  stood-  up  one 
year  at  1,800  deg.  F.;  structural  parts 
for  Cottrell  treaters,  feed  pipes  to 
smelting  furnaces,  air  ports,  valves, 
ventilating  fans,  and  structural  parts  of 
flues. 

Steels  with  4  to  30  per  cent  chromium 
are  used  in  piping,  valves,  and  pumps 
for  handling  corrosive  mine  waters. 
Tanks,  pumps,  and  pipe  lines  for  cor¬ 
rosive  reagents  in  flotation  plants  as 
well  as  pumps,  valves,  and  fittings  in 
electrolytic  plants  are  sometimes  made 
from  austenitic  steels  with  18  to  25  per 
cent  chromium  and  7  to  12  per  cent 
nickel,  or  low  carbon,  18  per  cent 
chromium  steel.  These  materials,  in  the 
form  of  wire  and  nails,  have  also  been 
used  in  the  construction  of  wood-stave 
pipe  and  flumes  for  corrosive  water.  A 
12  to  17  per  cent  chromium  steel  has 
been  found  superior  to  plain  carbon 
steel  for  trommel  screens  and  shaker 
plates  in  collieries  and  ore-dressing 
plants. 

Wire  rope  of  18:8  nickel  chromium 
steel  is  giving  excellent  service  in 
marine  construction  and  in  chemical 
plants;  it  is  also  used  in  certain  metal¬ 
lurgical  operations  where  the  resistance 
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to  oxidation  and  corrosion  up  to  1,650 
deg.  F.  is  of  value.  The  high  initial 
cost,  however,  has  prevented  the  intro¬ 
duction  in  mines,  except  in  some  coal 
mines  and  in  potash  mining.  High 
tensile  strength  and  fatigpie  resistance 
are  claimed  for  this  type  of  rope. 
Screens  of  the  same  material  are  also 
available  in  all  sizes. 

A  steady  increase  in  the  tonnage  of 
molybdenum  steels  used  in  mining  and 
milling  equipment  bears  testimony  of 
the  excellent  physical  properties  of  these 
steels.  Molybdenum  not  only  imparts 
a  high  degree  of  hardness  to  a  steel, 
without  seriously  affecting  the  ductility, 
but  it  also  gives  good  depth-hardening 
properties,  which  are  manifested  by 
remarkable  uniformity  in  heavy  forged 
sections.  Toughness,  or  high  impact 
strength,  is  another  quality  of  these 
steels  which  has  an  important  bearing 
on  the  wear  resistance.  Molybdenum 
steels  thus  possess  the  qualities  re¬ 
quired  in  mill  liners  and  forged  roll 
shells.  A  steel  found  well  suited  for 
such  service  has  a  molybdenum  content 
of  0.2  to  0.3  per  cent,  with  chromium 
ranging  from  0.9  to  2.0  and  carbon 
from  0.5  to  1.0  per  cent  Rolls  of  this 
^material  not  only  possess  high  ini¬ 
tial  resistance,  but  they  can  be  used 
even  after  they  have  been  worn  down 
to  very  thin  sections.  Cases  are  on 
record  where  a  shell  was  still  service¬ 
able  after  the  original  section  had  been 
reduced  to  in. 

Molybdenum  Beneficiations 

Molybdenum  imparts  a  sluggishness 
to  transformations  occurring  during 
heat-treatment,  thus  permitting  the  use 
of  higher  temperatures  during  this  op¬ 
eration,  without  excessive  grain  growth 
in  the  austenite.  It  also  has  a  tendency 
to  minimize  quenching  strains.  The 
steels  have  a  property  of  retaining  their 
strengfth  at  elevated  temperatures  which 
permits  the  use  of  higher  drawing  tem¬ 
perature,  following  the  quench,  which 
further  reduces  the  strain  left  from 
quenching.  The  net  result  is  high  tough¬ 
ness  and  impact  strength.  Molybdenum 
is  also  highly  effective  in  eliminating 
any  tendency  toward  temper  embrittle¬ 
ment,  a  prolific  source  of  trouble.  Com¬ 
parative  service  records  of  42xl4-in. 
shells  crushing  4-in.  feed  to  minus  2  in. 
gave  a  life  of  22  months  and  an  output 
of  400,000  tons  for  a  chromium-molyb¬ 
denum  unit,  against  14  months  and 
250,000  tons  for  plain  carbon  steel, 
under  identical  operating  conditions. 

Forged  molybdenum  steels  have  been 
used  to  good  advantage  in  crusher  jaw 
plates,  where  tremendous  impact  and 
heavy  abrasion  have  to  be  contended 
with.  An  additional  advantage  in  such 
applications  is  that  these  forgings  have 
little  tendency  to  flow;  that  is,  their  re¬ 
sistance  to  deformation  is  very  high. 
Besides,  they  do  not  change  their  struc¬ 
ture  under  continuous  impact;  they  are 
therefore  especially  well  suited  for  heavy 


sections  where  ordinary  manganese 
steel  cannot  be  cooled  fast  enough  to 
retain  an  austenitic  structure  through¬ 
out.  An  analysis  which  has  worked 
well  for  crusher  jaws  is  0.2  to  0.3  per 
cent  molybdenum,  1.4  to  1.6  chromium, 
0.8  to  1.0  manganese,  0.2  to  0.4  silicon, 
and  0.7  to  0.8  carbon. 

In  gyratory  or  cone  crushers,  besides 
impact  load  and  abrasion,  an  intermittent 
compression  load  occurs  where  refrac¬ 
tory  lumps  come  between  cone  and  lin¬ 
ing.  These  loads,  which  may  be  great 
enough  to  cause  local  distortion,  call 
for  a  steel  with  high  yield  point.  This 
quality  is  possessed  by  molybdeum 
steels,  and,  combined  with  comparative 
freedom  from  internal  strains,  it  makes 
them  well  suited  for  this  service. 

Definite  Mo  Applications 

One  part  of  power  shovels  that  affords 
a  wide  field  for  molybdenum  steels  is  the 
dipper  teeth.  In  addition  to  abrasion 
and  impact  loads,  these  are  also  subject 
to  a  series  of  sudden  bending  loads.  A 
steel  with  0.3  to  0.4  per  cent  molybdenum, 
1.0  nickel,  1.4  to  1.6  chromium,  and  0.45 
to  0.55  carbon  has  been  found  to  work 
well  for  this  application.  In  addition  to 
the  properties  enumerated,  the  high  ten¬ 
sile  strength  combined  with  good  ductil¬ 
ity  is  of  particular  value  in  this  service. 
When  using  molybdenum  steel  teeth  it 
has  become  good  practice  to  employ  dif¬ 
ferential  heat-treatment  to  increase  duc¬ 
tility  in  the  shank,  as  this  is  the  point 
where  the  chance  of  breakage  is  greatest. 

Shovel  lips,  although  not  subject  to 
quite  as  severe  service  as  the  teeth,  have 
also  been  made  with  molybdenum  steels, 
with  excellent  results.  In  one  case  the 
design  of  the.  bucket  as  a  whole  was 
improved  by  usiilg  chromium-molybde¬ 
num  steel  in  lips  and  side  rims,  to  take 
the  brunt  of  the  service;  thus  the  con¬ 
struction  of  the  rest  of  the  bucket  could 
be  lightened  without  impairing  its  de¬ 
pendability. 

Shovel  shafts,  including  raise,  swing, 
wobbler,  and  drum  shafts,  are  also  sub¬ 
ject  to  severe  loads,  and  there  has  been 
a  tendency  toward  chromium-molybde¬ 
num  and  chromium-nickel-molybdenum 
steels  for  this  service.  High  resistance 
to  torsional  loads,  applied  gradually  or 
suddenly;  good  ductility,  high  bending 
movement,  great  impact  strength,  and 
high  fatigue  resistance  are  the  properties 
sought  in  this  service.  The  steels  used 
vary  in  analysis,  and  the  choice  depends 
somewhat  on  the  size  of  the  shaft.  One 
recommendation  for  wobbler  shafts  is 
0.15  to  0.25  per  cent  molybdenum,  0.8  to 
1.1  chromium,  0.5  to  0.8  manganese,  and 
0.35  to  0.45  carbon,  usually  oil  quenched 
and  drawn  to  350  Brinell.  For  shafts 
subject  to  unusual  heavy  loads,  nickel- 
molybdenum  steels,  in  a  wide  range  of 
analyses,  have  been  found  highly  appli¬ 
cable.  Their  air-hardening  properties 
make  them  particularly  suitable  for 
parts  that  cannot  be  readily  quenched. 

Stamp  shoes,  subject  mainly  to  im¬ 


pact  and  abrasion,  have  been  made  of 
steel  with  0.2  to  0.3  per  cent  molybdenum, 
1.4  to  1.6  chromium,  and  0.6  to  0.7 
carbon,  normalized  and  drawn  to  400 
Brinell  or  higher.  Specific  figures  on 
life  are  lacking  at  the  moment,  but 
service  tests  show  a  worth-while  in¬ 
crease. 

Addition  of  0.25  per  cent  copper  to 
mild  steel  is  generally  made  to  increase 
the  resistance  to  atmospheric  corrosion. 
With  proper  heat-treatment  a  copper 
content  of  1  per  cent  causes  a  substantial 
increase  in  tensile  strength,  with  no 
appreciable  loss  in  ductility.  A  number 
of  low-alloy  high-strength  steels  are 
now  on  the  market,  some  of  which,  in 
addition  to  increased  strength,  possess 
considerably  better  resistance  to  mild 
corrosion  than  plain  carbon  or  copper 
steels.  For  instance,  a  steel  with  0.50 
to  1.5  per  cent  chromium,  0.1  carbon, 
0.3  to  0.5  copper,  and  0.5  to  1.0  silicon 
has  a  tensile  strength  of  65,000  to  70,000 
lb.  and  a  yield  point  of  50,000  to  60,000, 
with  a  resistance  to  atmospheric  corro¬ 
sion  four  to  six  times  that  of  plain  car¬ 
bon  steel  and  two  to  three  times  that  of 
copper  steel.  Another  type,  with  0.4  to 
0.6  per  cent  chromium,  1.1  to  1.4  man¬ 
ganese,  0.6  to  0.9  silicon,  and  0.15  carbon, 
has  an  ultimate  strength  of  80,000  lb.  and 
a  yield  point  of  50,000  lb.  This  steel  can 
be  readily  fabricated  by  all  methods,  in¬ 
cluding  welding,  and  is  giving  excellent 
service  where  decreased  weight  without 
loss  of  strength  is  desired.  Another  steel 
of  this  general  type  contains  manganese 
and  vanadium.  Copper  steels  contain¬ 
ing  nickel,  or  nickel  and  molybdenum, 
show  high  strengths  in  normalized  state 
and  have  two  to  three  times  greater  re¬ 
sistance  to  atmospheric  corrosion  than 
the  0.25  per  cent  copper  steels. 

Ancient  Gold  Mines 
In  Serbia 

Gold  mines  in  the  northwestern 
part  of  Serbia  on  the  River  Pek  are 
producing  gold  at  the  rate  of  about  42 
oz.  per  day.  These  mines  were  discov¬ 
ered  in  ancient  times  and  are  said  to  have 
been  worked  by  Alexander  the  Great. 
Mining  operations  have  not  been  on  regu¬ 
lar  commercial  scale  until  recently.  Some 
of  the  smaller  mines  were  worked  before 
the  War  on  a  small  scale,  but  these  opera¬ 
tions  were  completely  suspended  when 
the  miners  were  forced  to  carry  arms 
in  1914.  Operations  have  recently  dis¬ 
closed  remains  of  crude  tools  and  sleds 
buried  in  the  gravels,  which  probably 
were  used  by  the  Romans — mute  evi¬ 
dence  of  the  technique  employed  in  gold 
mining  during  those  ancient  days. 

Many  peasants  in  this  same  region, 
have  seen  the  possibilities  of  profitable 
placer  mining  in  the  river  gravels,  and 
they  appear  to  obtain  as  efficient  recov¬ 
ery  of  gold  dust  with  their  sheepskins 
as  the  modern  sourdough  does  with  his 
steel  gold  pan. 
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17  Years  of 
Friendly  Cooperation 


BETWEEN  MEN  AND  MANAGEMENT 


Many  business  men  and 

industrialists  make  the  great 
mistake  of  thinking,  or  at  least 
acting  as  though  they  believe,  that  all 
the  brains  of  the  nation  are  monopo¬ 
lized  by  themselves  and  those  classes 
outside  of  labor.  I  maintain  that,  with 
the  present  highly  developed  state  of 
nearly  all  industrial  work,  the  brain 
of  the  average  artisan  today  is  fully 
equal,  if  not  superior,  to  the  average 
of  the  rest  of  the  world.  In  the  past, 
the  brain  of  the  workman  and  the 
brain  of  the  management  have  often 
been  very  largely  devoted  to  trying  to 
outwit  each  other,  rather  than  engage 
in  attempts  to  cooperate.  I  believe  it  is 
essential  that  all  the  common  ground 
should  be  explored,  and  that,  wherever 
possible,  men  and  management  should 
work  in  the  friendliest  possible  coopera¬ 
tion.  The  best  way  I  know  of  accom¬ 
plishing  this  is  through  cooperative 
committees. 

Cooperative  committees  do  not  in¬ 
volve  surrendering  the  rights  of  either 
the  employer  or  the  employee,  but  they 
provide  the  machinery  for  the  sane  con¬ 
sideration  of  the  ideas  of  each.  I  am 
convinced  that  most  of  the  dealings  be¬ 
tween  employer  and  employee  today  re- 

Excerpt  from  Presidential  Address,  “In¬ 
dustrial  Relationship,”  Canadian  Institute 
of  Mining  and  Metallurgy,  Winnipeg, 
March,  1935.  Complete  address  and  discus¬ 
sion  published  in  C.I.M.  Bulletin,  June,  1935. 


Selwyn  G,  Blaylock 

Vice-President  and  General  Manager 
Consolidated  Mining  &  Smelting  Company 
of  Canada,  Ltd. 

♦ 

Time-tried  cooperative  com¬ 
mittees  stabilize  labor  rela¬ 
tions  in  the  leading  mining 
and  smelting  company  of 
British  Columbia.  Enlight¬ 
ened  leadership  provides  a 
plan  for  intelligent  inter¬ 
change  of  ideas  between  em¬ 
ployer  and  employees  on 
matters  of  mutual  interest 

♦ 

suit  in  leaving  the  parties  really  farther 
apart  and  more  antagonistic  than  before. 
This  is  almost  certain  to  be  the  result 
of  conferences  which  are  arranged  only 
when  trouble  has  actually  come  to  a 
head. 

Legislation  is  the  last  resort,  in  my 
mind,  and  the  very  worst  method  for 
handling  labor  problems.  These  prob¬ 


lems  should  be  discounted  before  they 
arise,  and  should  be  discussed  when 
both  parties  are  able  to  act  reasonably 
and  dispassionately. 

Our  company  has  been  carrying  these 
ideas  into  practice  for  the  past  sixteen 
years.  During  that  time,  profit  sharing 
and  other  bonuses  have  been  withdrawn 
when  necessary  and  reinstated  when 
possible.  On  the  whole,  wages  have 
been  very  substantially  increased.  Money 
has  been  advanced  to  the  men  on  favor¬ 
able  terms  to  build  their  own  homes. 
Excellent  hospitals  have  been  built  and 
equipped  by  the  company  at  both  Trail 
and  Kimberley.  The  company  has  as¬ 
sisted,  both  through  its  influence  and 
financially,  in  securing  the  best  possible 
medical  services,  including  specialist 
work,  for  the  men  and  their  families. 
Group  insurance  and  pensions  have  been 
provided  free  of  charge  to  the  worker. 
The  prices  of  nearly  all  supplies  have 
increased,  and  yet  costs  have  been  con¬ 
siderably  reduced.  Practically  every 
period  shows  a  reduction  as  compared 
with  the  former  one.  These  achieve¬ 
ments  have  enabled  our  company  to 
carry  every  one  of  its  5,000  permanent 
employees  throughout  the  depression. 

I  have  nothing  against  the  principle 
of  unionism.  Our  company  was  100 
per  cent  unionized  sixteen  years  ago. 
But  the  men  have  been  dropping  the 
unions  one  by  one,  until  now  no  union 
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men  are  left.  The  men  feel  that  the 
cooperative  system  has  greater  possibili¬ 
ties.  The  Consolidated  Cooperative 
Committees  were  the  outcome  of  much 
study  and  of  numerous  discussions  with 
those  of  the  older  employees  who  also 
thought  there  was  room  for  improve¬ 
ment  in  industrial  relations. 

Unions  Not  Needed 

Seventeen  years  ago,  the  formation 
of  these  committees  was  accelerated 
when  irresponsible  men  got  control  of 
the  local  union  and  called  a  strike,  in 
direct  violation  of  an  agreement  be¬ 
tween  the  company  and  the  Western 
Federation  of  Miners,  and  without  ever 
taking  a  vote,  although  about  98  per 
cent  of  the  men  belonged  to  the  Federa¬ 
tion.  After  the  strike  was  declared  off 
and  work  resumed,  the  men  were  invited 
to  send  representatives  from  every  de¬ 
partment  to  discuss  ways  and  means 
to  prevent  any  such  situation  occurring 
again  and  to  improve  the  relations  be¬ 
tween  the  men  and  the  management. 
Nearly  every  department  sent  represen¬ 
tatives,  and,  after  reviewing  all  the 
schemes  we  knew  of  and  the  report  of 
the  Whitley  Commission  in  England, 
it  was  decided  to  form  a  regularly 
elected  cooperative  committee  —  the 
duties  of  this  committee  to  be  to  help 
the  management  to  run  the  plans  fairly 
and  safely;  one  man  to  be  elected  from 
every  department  by  secret  ballot,  and, 
in  large  departments,  each  shift  to  be 
entitled  to  a  representative.  These  men 
were  to  elect  their  own  chairman, 
secretary,  and  subcommittees.  The 
committee  was  to  form  a  means  of  com¬ 
munication  between  the  men  and  the 
management.  No  restrictions  were  made 
to  deter  either  the  men  or  committee 
members  from  belonging  to  any  unions 
they  wished.  As  this  committee  was  more 
or  less  of  a  pioneer,  it  was  not  con¬ 
sidered  advisable  to  attempt  to  define 
its  duties  minutely,  nor  has  occasion 
arisen  since  to  indicate  the  wisdom  of 
so  doing.  From  the  very  first,  it  was 
evident  that  the  scheme  was  not  only 
feasible,  but  that  it  offered  opportuni¬ 
ties  for  much  closer  relationship  and  for 
far  better  understanding. 

More  than  300  men  have  served  on 
these  committees  to  date,  and  although 
every  shade  of  opinion  has  been  elected, 
even  to  the  deepest  “Red,”  I  doubt  if 
there  are  half  a  dozen  men  who  have 
not  been  firmly  converted  to  coopera¬ 
tive  labor-handling.  Without  such  a 
committee,  your  men  are  subjected  to 
every  kind  of  disrupting  propaganda, 
without  any  counteracting  agency. 
Once  a  committee  becomes  really  estab¬ 
lished,  agitators  cannot  sell  their  wares. 

It  must  be  apparent  to  everyone  that 
the  insecurity  of  the  position  of  the 
“day’s  pay”  workman  is  sufficient  to 
cause  unrest  and  dissatisfaction  in  an 
intelligent  mind.  A  man  cannot  feel 
justified  in  building  a  home  for  fear 
of  being  discharged.  Even  the  best  man 
cannot  give  satisfaction  to  every  boss 
under  whom  he  may  be  put.  Unions  have 


always  been  well  aware  of  this  difficulty 
— it  is  probably  the  working  man’s 
greatest  worry.  They  have  tried  many 
ways  of  protection,  nearly  always 
falling  back  to  a  grievance  committee. 
Reinstatements  by  this  method  fre¬ 
quently  leave  both  parties  annoyed. 

This  worry  has  been  entirely  over¬ 
come  through  cooperation.  A  scheme 
has  been  worked  out  which  I  will 
describe  in  detail,  because  it  has  had 
such  excellent  results.  Before  a  man  is 
taken  on,  he  has  to  pass  a  medical  exam¬ 
ination  showing  him  to  be  in  fit  condi¬ 
tion  to  work;  he  must  read  and  under¬ 
stand  English,  in  order  to  understand 
instructions  and  not  to  endanger  himself 
and  his  fellow  workmen ;  once  hired,  he 
may  not  be  discharged  just  because  his 
foreman  does  not  like  him — ^his  foreman 
may  discharge  him  for  sufficient  cause, 
but  must  turn  in  a  written  statement  of 
the  cause.  He  may,  however,  lay  him 
off  with  an  open  transfer.  The  man 
then  returns  to  the  employment  office, 
where  his  transfer  is  recorded  and  he 
is  put  back  with  another  foreman  at  the 
first  opportunity.  If  given  a  second  open 
transfer  within  two  years  of  the  first 
one,  he  is  warned  that  a  third  open 
transfer  within  two  years  means  that 
he  is  automatically  discharged.  Records 
of  open  transfers  are  removed  from  the 
books  at  the  end  of  two  years. 

Handling  Grievances 

Since  this  scheme  has  been  developed, 
grievances  are  extremely  rare,  and  those 
which  do  arise  are  generally  settled  by 
the  committee.  Unsatisfactory  men  are 
undoubtedly  kept  longer  than  they 
should  be,  but  good  men  know  that  they 
are  secure  as  long  as  they  perform  their 
work;  consequently,  the  labor  turnover 
has  been  reduced  to  a  fraction  of  1  per 
cent  per  month. 

Should  a  man  feel  that  he  has  been 
unjustly  treated,  he  must  take  his  case 
to  his  representative  on  the  committee. 
As  the  committee  is  working  in  co¬ 
operation  to  insure  justice  for  both 
parties,  results  are  obtained  with  a 
minimum  of  ill-feeling. 

The  cooperative  committee  inves¬ 
tigates  and  advises  on  all  relief  cases. 
It  apportions  relief  work  among  the 
needy.  It  appoints  subcommittees  to 
look  after  the  medical  and  hospitaliza¬ 
tion  contracts,  safety  work,  workmen’s 
garden  plots,  picnics,  sports,  and,  in 
fact,  all  the  activities  of  the  workmen. 

One  of  the  most  important  and  valu¬ 
able  functions  of  the  committee  is  in 
educational  work.  Accident  prevention 
is  an  example.  The  number  of  shifts  lost 
per  1,000  shifts  worked  has  been  re¬ 
duced  in  fifteen  years  from  about  15  to 
3,  and  in  the  same  period  fatalities  have 
been  reduced  from  1  in  800  man-years 
■  worked  to  1  in  2,500  man-years. 

I  would  warn  anyone  who  may  be 
contemplating  the  establishment  of  such 
a  scheme  that  the  first  essential  of  suc¬ 
cess  is  to  play  a  full  100  per  cent  fair 
with  his  committee.  He  must  give  them 
full  parliamentary  privileges  and  im¬ 


munity.  He  must  give  the  fullest  con¬ 
sideration  to  the  suggestions  of  the  men, 
and,  when  he  has  to  decide  against 
them,  he  must  give  them  his  reasons  for 
doing  so.  He  should  give  them  as  much 
authority  as  he  can.  Our  committee  has 
proved  invaluable  both  to  the  men  and 
the  company.  The  fairness  of  the  men 
who  serve  on  it  has  convinced  me  that 
if  Industries  generally  adopted  this 
scheme,  the  working  man  would  learn 
that  universal  employment  depends 
largely  on  bringing  the  wages  of  the 
various  industries  more  nearly  into  line. 

I  am  certain  there  would  be  a  decided 
tendency  on  the  part  of  the  men  to  stop 
trying  to  increase  wages  and  shorten 
hours  in  those  industries  in  which  wages 
are  already  high,  and  a  willingness  to 
help  raise  the  wages  of  those  who  are 
underpaid. 

It  is  quite  possible,  and  in  fact  prob¬ 
able,  that  history  will  again  repeat  it¬ 
self  and  that  working  hours  generally 
will  be  shortened.  Undoubtedly  the 
world,  if  employed,  can  produce  all  its 
needs  and  much  luxury  with  shorter 
working  hours.  A  future  balance  will 
be  struck,  in  the  main,  on  a  division  of 
the  amount  of  luxury  a  man  desires  and 
the  work  he  is  prepared  to  do  for  it. 

At  least  90  per  cent  of  the  laboring 
population  are  fair-minded  and  reason¬ 
able,  a  fact  which  should  always  be 
kept  in  mind  by  everyone  handling  labor 
problems.  The  difficulty  of  the  employer 
is  to  reach  this  90  per  cent.  In  most 
cases,  these  men  allow  the  other  10  per 
cent  to  do  the  talking  for  them.  The  co¬ 
operative  committees  form  a  very  fine 
method  of  interchanging  ideas.  The  in¬ 
terests  of  a  company,  its  management, 
and  its  men  are  practically  identical  in 
everything  except  wages,  and  although, 
in  the  matter  of  wages,  their  interests 
might  at  first  sight  appear  to  lie  rather 
in  opposite  directions,  this  is  not  actually 
the  case.  Low  wages  rarely  yield  good 
or  cheap  work,  and  high  wages  alone, 
without  good  working  conditions,  rarely 
make  satisfied  workers.  The  ideal  situa¬ 
tion  obtains  when  the  management  and 
the  men  can  meet  and  discuss  all  prob¬ 
lems  on  friendly  terms,  and  when  the 
management  makes  the  position  of  the 
working  man  secure  and  comfortable. 

“Human”  Engineering 

Every  capable  engineer  tries  to  pro¬ 
tect  his  plant  and  machinery  from  all 
disintegrating  forces;  surely  it  is  even 
more  important  that  he  should  provide 
equal  protection  for  his  workmen.  He 
will  fight  for  a  good  factory  or  a  good 
engine  house.  Why  not  for  good  housing 
for  his  men  and  their  families,  for  good 
schools,  good  medical  service,  good 
hospital  accommodation,  a  share  in  the 
profits,  bonuses  which  will  insure  their 
interest  in  the  work,  permanency  of  em¬ 
ployment,  and  a  pension  when  a  man’s 
working  days  are  over?  He  will  almost 
certainly  find  that  these  benefits,  far 
from  costing  his  company  money,  will 
develop  reduced  operating  costs,  a  stable- 
community,  and  a  happier  personnel. 
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A  Nomograph  for  Calculating 
f  Slime- 
1  Density 
i  Relations 


Fundamental  pulp  formulas 

are  quickly  solved 

with  this  alignment  chart 
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SLIME  DENSITY 
RELATIONS 
ALIGNMENT  CHART 

Simplified  calculations  of  pulp  spe¬ 
cific  gravities  and  per  cent  solids 
^  in  pulp  when  specific  gravity  of 
solids  is  the  variable 
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Hydrometallurgists  ap¬ 
preciate  the  excellent  pulp-density 
tables  prepared  and  published  by 
Clevenger,  Caldwell,  Lamb,  Sharwood, 
Hyder,  Allen,  McLain,  and  many  others. 
Perhaps  the  tables  prepared  by  Lowden 
and  published  in  Metallurgical  and 
Chemical  Engineering  in  the  June,  1912, 
issue,  are  best  known  to  most  readers. 
For  laboratory  and  office  calculations 
these  tables  have  proved  of  great  value, 
as  time  savers.  However,  the  carefully 
prepared  tables,  when  used  for  plant 
problems,  do  not  always  check  plant  re¬ 
sults.  The  discrepancy  in  the  figures 
could  be  traced  to  several  causes.  If  one 
assumes  that  the  plant  data  have  been 
accurately  determined,  the  principal 
reason  why  the  office  and  plant  figures 
may  differ  may  be  traced  to  the  fact  that 
the  tabulated  slime  tables  lack  “the  ac¬ 
tion  picture”  of  slight  changes  that  may 
occur  in  the  specific  gravities  of  the 
solids  in  the  pulp  as  it  travels  through 
the  circuit. 

Slime-table  data  are  usually  prepared 


from  fixed  specific-gravity  constants  for 
solids  in  the  pulp  in  terms  of  units  and 
tenths,  such  as  2.40,  2.70.  For  more  pre¬ 
cise  calculations,  one  may  interpolate 
from  the  figures  given  in  tables.  How¬ 
ever,  when  the  percentage  of  dry  solids 
in  the  pulp  is  in  the  higher  brackets, 
and  the  time  factor  or  volume  factor  (or 
both)  increases  rapidly,  the  final  mathe¬ 
matical  results  may  be  very  much  in 
error. 

In  a  cyanide  flowsheet,  but  little 
change  occurs  in  the  specific  gravity  of 
the  solids  in  the  pulp.  In  flotation  pulp 
problems  in  practice,  when  “rich”  feeds 
are  treated,  much  difference  takes  place 
in  the  specific  gravities  of  the  solids  in 
the  pulp  as  it  travels  through  the  circuit. 
For  example,  a  Kansas-Oklahoma  freshly 
prepared  flotation  feed  could  be  com¬ 
posed  of  14  per  cent  by  weight  zinc  sul¬ 
phide  and  the  remainder  of  the  solids 
could  be  a  “blue-white”  chert.  The  spe¬ 
cific  gravity  of  the  zinc  sulphide  is  4; 
that  of  the  chert,  2.57.  The  solids  when 
mixed  in  the  flotation  feed  have  an  appar¬ 


ent  specific  gravity  of  2.70.  Now  let  us 
assume  that  the  tailings  from  this  plant 
contain  1  per  cent  zinc  sulphide  by 
weight.  The  specific  gravity  of  the 
solids  is  now  only  2.578.  One  will  see 
that  there  is  no  small  difference  in  the 
specific  gfravities  of  the  dry  solids  in  the 
feed  and  tailing  of  this  circuit. 

To  supplement  all  slime-pulp  or  den¬ 
sity  tables,  within  certain  limits,  and  per¬ 
haps  take  the  place  of  many  tables  of 
this  nature,  the  accompanying  alignment 
chart  for  rapid  calculation  has  been  con¬ 
structed.  This  type  of  ch.irt  produces  in 
giaphic  form  the  fundamental  or  base 
formulas  ior  calculating  the  percentage 
of  dry  solids  in  any  pulp  when  the  spe¬ 
cific  gravity  of  the  solids  in  the  pulp  and 
the  specific  gravity  of  the  pulp  are 
known.  Knowing  any  two  of  these  three 
variables,  the  third  is  read  direct  from 
the  chart. 

This  chart  appears  to  have  the  ability 
to  picture,  present,  and  convey  to  the 
user  the  importance  of  correcting  what 
would  usually  be  considered  minor 
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errors  in  pulp  calculations.  It  has  been 
found  valuable  for  office  and  laboratory 
computations,  and  the  formulas  pre¬ 
sented  in  this  manner  have  the  added 
feature  of  being  most  practical,  because 
the  chart  is  workable  by  both  technical 
and  non-technical  mill  employees. 

The  accuracy  of  the  chart  is  greater 
than  the  usual  interpolations  necessary 
in  the  use  of  most  pulp-density  tables. 
The  density  of  a  pulp  under  considera¬ 
tion,  in  terms  of  the  weight  of  one  liter, 
can  be  read  to  within  5  grams,  plus  or 
minus.  This  is  an  allowable  error  for 
plant  specific-gravity  determinations. 
The  conversions  of  the  “specific  gravity 
of  pulp”  to  “percentage  dry  solids”  in 
the  pulp  can  be  read  to  within  plus  or 
minus  0.10  per  cent. 

The  chart  has  an  additional  feature 
that  should  prove  of  more  value  than 
many  published  pulp  tables.  With  it  the 
specific  gravity  of  a  solid  may  be  deter¬ 
mined,  or  used,  to  the  second  decimal 
place,  and  the  range  is  from  2.40  to  3.30. 

A  special  “Oklahoma-Kansas”  zinc 
district  scale  is  included  as  an  example 
of  what  could  be  incorporated  on  a  chart 
of  this  type  in  other  districts.  Where 
comparatively  simple  or  consistent  ores 


are  being  treated,  the  percentage  of  cer¬ 
tain  minerals  can  be  calculated  by  den¬ 
sity  determinations,  provided  the  specific 
gravities  of  the  two  major  group  min¬ 
erals  are  not  too  near  alike.  Where 
“rich”  feeds  in  a  flotation  mill  are  being 
treated  and  when  the  gangue  minerals 
are  consistent  in  composition,  the  per¬ 
centage  by  weight,  of  the  zinc  sulphide 
in  this  case,  can  be  determined  rapidly 
from  the  dry  weight  of  the  pulp.  This 
method  of  estimating  the  zinc  sulphide 
content  is  not  as  accurate  as  a  chemical 
determination,  but  the  calculated  figure 
read  from  the  chart  could  be  of  value 
as  a  time  saver  and  of  much  assistance 
in  plant  control,  until  checked  by  the 
laboratory. 

A  working  example  of  the  procedure 
outlined  in  the  foregoing  follows:  As¬ 
sume  that  the  flotation  feed  is  a  simple 
ore,  being  composed  of  zinc  sulphide 
and  “blue-white”  chert.  The  specific 
gravity  of  the  pulp  is  1.400.  When  the 
sample  is  dried,  it  contains  45.20  per 
cent  dry  solids. 

On  the  chart,  pass  a  straight  line  from 
1.400  on  the  left-hand  scale,  through  the 
point  where  45.2  would  be  on  the  “per¬ 
centage  dry-solids”  scale  of  the  oblique 


line,  and  continue  the  straight  line  over  f 
the  right-hand  scale.  On  the  right-hand  | 
scale  one  reads  the  “specific  gravity”  of  f 
the  solids  in  the  pulp,  and  on  the  special  | 
scale,  15.00  per  cent  zinc  sulphide.  L 
Suppose  that  this  sample  were  taken  f 
from  the  tailing  discharge  of  this  plant  1 
and  that  the  percentage  dry  solids  was  i 
found  to  be  46.8  per  cent  by  weight 
Passing  the  straight  line  from  1.400,  i 
through  46.8  to  the  right-hand  scale,  one  | 
reads  2.578,  the  specific  gravity  of  the  i 
solids  in  the  pulp,  or  the  zinc  sulphide  I 
content,  from  the  special  scale,  reads  L 
1  per  cent.  I 

The  best  way  to  read  alignment 
charts,  for  the  greatest  accuracy,  is  to  I 
use  a  piece  of  clear  celluloid  strip  or  a 
triangle,  with  a  straight  line  scratched  j 
in  about  i  in.  from  the  edge.  Lay  the  L 
scratched  straight  line  down  on  the  I 
chart.  A  string  or  thread  is  also  useful. 

This  chart  can  be  modified  to  calcu¬ 
late  “water  ratios,”  “weight  of  water,” 
“volume  of  water  or  pulp,”  “displace¬ 
ment  of  one  fluid  ton,”  and  several  other 
slime-density  formulas,  if  desired.  How¬ 
ever,  the  basic  formulas  plotted  cover  R 
the  major  pulp-  or  slime-density  calcu-  i 
lations.  f 


Welded  Joints  Prove  Strong  in  Pump  Column 

Leaks  Entirely  Obviated  in  Installation  Raising  2,500,000  Gal. 

Per  Day,  in  Successful  Operation  for  More  Than  a  Year  i 


TWO  and  one-half  million  gallons  of 
water  was  being  pumped  daily  from 
a  Southwest  lead  and  zinc  mine, 
but,  despite  this,  an  hour’s  breakdown  of 
only  one  of  the  pumps  would  have  had  se¬ 
rious  results,  the  existing  installation 
being  inadequate.  Conditions  called  for 
drilling  a  hole  to  the  1,200-ft.  level  to  ac¬ 
commodate  a  12-in.  water  column  and  for 
installing  new  and  more  powerful  pumps. 

Because  of  the  size  and  length  of  the 
column,  the  engineers  of  the  mine  man¬ 
agement  sought  to  insure  a  long  life  for 
it.  They  decided  that  all  the  joints  in 
the  casing  be  oxy-acetylene  welded,  so 
that  the  joints  would  last  at  least  as  long 
as  the  rest  of  the  pipe.  Although  weld¬ 
ing  had  been  employed  at  this  mine  for 
general  maintenance,  the  company  called 
in  an  oxy-acetylene  service  operator  for 
the  special  work. 

Inasmuch  as  the  borehole  was  so  lo¬ 
cated  as  to  strike  a  drift  at  the  700-ft. 
level,  it  was  decided  to  carry  the  casing 
down  to  this  drift,  run  it  horizontally  for 
500  ft.,  and  finally  carry  it  down  another 
500  ft.  through  a  vertical  shaft  that  was 
to  be  sunk  from  the  700-  to  the  1,200-ft. 
level.  To  save  space,  the  horizontal  part 
of  the  line  was  to  be  hung  from  drift  roof. 

When  the  service  operator  arrived,  he 
aided  in  designing  a  jig  for  holding  the 


12-in.  pipe  and  in  fabricating  a  special 
clamp  for  aligning  the  sections.  The  pipe 
ordered  was  49-lb.,  12^-in.  O.D.  steel 
casing,  tested  to  a  pressure  of  900  lb.  per 
square  inch.  The  operator  instructed 
the  two  men  who  were  to  do  the  job  in 
the  proper  welding  technique,  and  under 
his  supervision  they  were  soon  able  to 
make  good  welds  with  the  pipe  in  a  verti¬ 
cal  position.  Their  first  task  was  to  cut 
and  weld  to  the  bottom  joint  a  bull  plug 
point  with  a  2-ft.  taper  to  act  as  a  guide 
for  the  casing.  The  two  men  worked 
together  on  the  same  joint,  welding  simul¬ 
taneously  on  opposite  sides  of  the  pipe. 
In  spite  of  their  inexperience,  they  com¬ 
pleted  six  welds  at  the  end  of  the  first 
day,  so  that  seven  20-ft.  lengths  had  been 
joined  together.  On  the  following  day 
six  more  were  completed,  making  a  total 
of  260  ft.  of  continuous  piping.  All  the 
welds  were  made  with  High  Test  steel 
welding  rod. 

In  lowering  this  260-ft.  string  of  pipe, 
it  was  accidentally  dropped  and  it  fell 
340  ft.  before  striking  bottom.  The  only 
damage  done  was  to  the  point  on  the 
bottom,  which  was  a  splendid  test  of  the 
strength  of  the  welded  joints.  The  weld¬ 
ers  finished  the  650-ft.  column  success¬ 
fully  without  further  delay. 

A  short  nipple  with  a  high-pressure 


flange  was  welded  to  the  bottom  of  the 
column.  To  this  was  bolted  a  high- 
pressure  cast  steel  spool  or  Y  connection,  i 
within  which  a  packing  gland  was  in¬ 
stalled.  This  was  to  provide  an  exit  for 
a  2,300-volt  lead-covered  cable  that  was 
to  run  inside  the  pipe  to  the  650-ft.  level. 

The  cable  was  to  supply  power  to  the 
two  new  high-pressure  pumps  installed  at 
the  bottom  of  the  shaft.  ]i 

The  service  operator  demonstrated  in  p 
the  shop  how  to  fabricate  bends  in  the  j 
pipe,  as  a  four-piece  90-deg.  ell  was  to  be 
installed  on  the  bottom  of  the  column. 

The  ell  was  beveled  at  one  end  and  pro¬ 
vided  with  a  flange  on  the  other. 

After  he  was  sure  that  the  welders  were 
capable  of  completing  the  job  without  b 
further  instruction,  the  service  operator  ‘ 
left  the  remainder  of  the  work  in  charge 
of  the  mine  superintendent.  This  work, 
being  of  a  nature  similar  to  that  which 
was  just  finished,  was  successfully  com¬ 
pleted. 

The  installation  has  been  in  successful 
operation  for  more  than  a  year.  From  the 
start,  according  to  the  superintendent,  all 
the  joints  were  absolutely  without  leaks. 

As  the  pressure  at  the  bottom  of  the  col¬ 
umn  is  estimated  to  be  485  lb.  per  square 
inch,  this  performance  is  thought  re¬ 
markable. 
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Nickel . . .  and  the  United  States 

A  Brief  Survey  of  the  Country’s  Present  Position 
With  Respect  to  This  Essential  Commodity 


Much  attention  has  been 

paid  of  late  to  “strategic”  or 
“deficient”  metals  in  the  United 
States.  In  any  consideration  of  this  sub¬ 
ject  nickel  is  always  given  a  position 
of  prominence  with  chromium,  man¬ 
ganese,  tungsten,  and  tin  (£.  &  M.  J., 
Jan.,  1935,  p.  7).  The  report  of  the 
Planning  Committee  for  Mineral  Policy 
refers  to  “outstanding  deficiencies  in 
domestic  supply”  of  these  metals,  and 
recommends  public  encouragement  for 
exploration  in  search  of  additional 
sources  within  the  country.  In  view  of 
the  fact  that  the  United  States  is  the 
principal  market  for  nickel,  although 
now  producing  none,  it  is  worth  while 
to  examine  the  present  situation,  the  re¬ 
cent  history  of  the  nickel  industry  in  the 
United  States  and  its  gradual  disappear¬ 
ance,  and  the  prospects  for  the  future 
domestic  production  of  the  metal.  The 
following  notes  are  a  summary  of  my 
extensive  collection  of  data  on  the  gen¬ 
eral  nickel  situation  with  respect  to  the 
United  States. 

From  comparative  rarity  to  its  pres¬ 
ent  important  place,  the  rise  of  nickel 
is  covered  by  the  life  span  of  many  still 
among  us.  For,  though  the  modern 
history  and  use  of  nickel  may  be  said 
to  have  started  with  the  small-scale 
manufacture  of  german  silver  in  Europe 
around  1830,  the  real  commercial  con¬ 
sumption  of  the  metal  hardly  began  un¬ 
til  the  opening  of  the  New  Caledonian 
deposits,  about  1875,  .  providing  the 
world  with  a  plentiful  supply  of  nickel 
hitherto  not  available.  Previous  to  1875 
the  world’s  demands  had  been  met  by 
the  output  of  several  small  producing 
mines  in  different  localities,  principally 
in  Germany,  Norway,  and  the  United 
States.  This  production  was  promptly 
curtailed  on  the  exploitation  of  the  rich 
New  Caledonian  ores,  and  they,  in  turn, 
were  eclipsed  later  (1886)  by  the  far 
more  extensive  orebodies  of  the  Sud¬ 
bury  district  of  Canada. 

Numerous  Nickel  Alloys 

Though  nickel  is  not  the  most  impor¬ 
tant  of  the  non-ferrous  metals  from  the 
tonnage  standpoint,  it  is  hardly  sur¬ 
passed  by  any  of  them  in  the  importance 
and  diversification  of  its  applications.  It 
is  now  used  in  preponderant  proportion 
for  peace-time  purposes,  and  yet  its  im¬ 
portance  as  a  war  material  cannot  be 
overestimated. 

The  greatest  tonnages  of  nickel  are 


G.  W.  Pawel 

Room  3404,  Chanin  Building, 

New  York 

The  world’s  largest  con¬ 
sumer  of  this  metal  and  its 
alloys  finds  itself  dependent 
on  Canadian  supplies  .  .  . 
only  one  plant  remains  repre¬ 
senting  a  formerly  promi¬ 
nent  domestic  industry  .  .  . 
Nevertheless,  in  addition  to 
the  once-worked  and  per¬ 
haps  limited  resources  of 
certain  states,  there  are  ore 
occurrences  of  probable  im¬ 
portance,  although  but  little 
developed,  in  the  southeast¬ 
ern  part  of  Alaska 
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used  in  its  many  combinations  with 
iron ;  especially  in  the  high  tensile  struc¬ 
tural  steels  for  automotive  assemblies. 
Large  quantities  are  also  consumed  in 
the  newer  “stainless”  corrosion-  and 
heat-resistant  irons  and  steels  for  many 
purposes,  as  well  as  in  preparing  the 
magnetic  and  non-magnetic  irons,  elec¬ 
tric  resistance  metals,  low  thermal-ex¬ 
pansion  alloys,  and  high-strength  nickel 
cast  irons  and  steels. 

As  a  non-ferrous  product,  nickel  again 
plays  a  most  important  role  in  its  in¬ 
numerable  combinations  with  different 
elements  for  the  production  of  alloys. 
Among  these  are  nickel  silver.  Monel 
metal,  and  silveroid,  used  largely  for 
ornamental  purposes,  the  lower  cupro¬ 
nickels  for  condenser  tubes  and  deep- 
drawing  applications,  and  also  the  25/75 
nickel-copper  composition  used  widely 
for  coinage.  There  are  many  minor  al¬ 
loys  in  each  of  which  nickel  contributes 
one  or  another  of  its  peculiar  properties 
of  strength  or  toughness,  corrosion, 
electric,  or  temperature  resistance,  and 
color,  and  each  of  which  alloys  has  some 
more  or  less  important  application.  In 
fact,  nickel  lends  its  properties  to  a 


more  varied  and  useful  number  of  alloys 
than  any  other  single  element  with  the 
possible  exception  of  iron. 

Besides  its  use  in  many  ferrous  and 
non-ferrous  combinations,  nickel  is  also 
employed  for  many  purposes  as  the  pure 
metal.  Nickel  plate  is  probably  the  best 
known  of  these,  although  pure  nickel 
enters  in  large  quantities  into  many 
chemical  and  dairy  assemblies,  vats, 
tanks,  and  cookers,  in  some  places  where 
scarcely  any  other  metal  will  suffice.  Ap¬ 
preciable  quantities  are  also  absorbed 
by  the  radio  or  vacuum-tube  industry. 

Coinage  is  taking  increasing  quanti¬ 
ties  of  the  pure  metal,  and  many  coun¬ 
tries  have  adopted  nickel  for  this  pur¬ 
pose.  This  increasing  tendency  for 
building  up  a  pure  nickel  coinage  is  not 
surprising,  for  the  obvious  reason  that 
a  store  of  nickel  in  this  form  constitutes 
a  readily  accessible  reserve  in  time  of 
need. 

Finally,  nickel  salts  and  compounds 
are  consumed  in  considerable  quantities 
for  various  purposes,  but  notably  in  the 
production  of  Edison  storage  batteries, 
in  nickel  plating  electrolytes,  and  as 
catalyzers  in  hydrogenation  work. 

Of  all  of  such  industries  devoted  to 
the  production  and  use  of  these  nickel¬ 
consuming  alloys,  the  United  States  has 
its  full  share.  So  much  so  that  our 
country  normally  absorbs  well  over  half 
of  the  entire  world’s  nickel  output.  This 
amounted  to  about  40,000  tons  in  1929, 
valued  at  some  $20,000,000,  having  risen 
steadily  from  a  low  point  in  1921,  when 
because  of  the  cessation  of  the  World 
War  and  the  limitation  of  armaments  as  a 
result  of  the  Washington  Naval  Confer¬ 
ence,  the  use  of  nickel  approached  the 
vanishing  point. 

During  the  depression,  the  demand 
again  fell  to  low  figures,  but  it  is  signifi¬ 
cant  that  the  world’s  nickel  consumption 
last  year  (70,000  tons)  exceeded  that  of 
the  peak  of  1929.  In  view  of  the  huge 
naval  building  program  to  which  we  are 
committed,  and  with  the  constantly  in¬ 
creasing  use  of  the  aforementioned  al¬ 
loys  of  nickel,  a  steadily  mounting  de¬ 
mand  is  to  be  expected. 

Purity,  Price,  and  Production 

Most  of  the  metal  on  the  market  to¬ 
day,  be  it  electrolytic,  Mond  pellets,  or 
Belgian  cubes,  shot  or  ingot,  is  all  well 
above  99  per  cent  purity,  and  a  large 
part  of  the  nickel  now  being  offered  to 
the  trade  is  of  a  standard  of  purity  com- 
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parable  with  that  of  the  analogous  grade 
of  copper,  aluminum,  zinc,  or  any  of  the 
tonnage  metals. 

Following  the  opening  of  the  New 
Caledonian  deposits  (1875),  the  price 
of  the  metal,  which  had  fluctuated  be¬ 
tween  $3.85  and  $1.10  a  pound,  dropped 
precipitately  as  the  large  potential  sup¬ 
ply  became  available  at  the  time  when 
the  world’s  absorptive  capacity  was 
scarcely  more  than  500  tons  a  year. 
Some  ten  years  later,  the  active  ex¬ 
ploitation  of  the  Sudbury  district  began, 
and  with  the  knowledge  of  such  huge 
reserves  of  nickel  so  conveniently  at 
hand  it  became  increasingly  desirable 
that  markets  be  found  for  the  additional 
tonnages  available.  The  problem  was 
solved  just  before  the  turn  of  the  cen¬ 
tury  by  demonstrating  to  the  United 
States  and  foreign  governments  the  un¬ 
questioned  superiority  of  nickel  steels 
over  plain  carbon  steels,  especially  for 
armament  purposes. 

The  advantages  of  nickel  additions  to 
iron  had  been  recognized  by  different 
investigators  for  many  years  prior  to 
1890.  The  story  of  the  rise  of  nickel 
steel,  however,  can  form  no  part  of  this 
summary.  Its  effect  on  the  consumption 
of  nickel  may  be  seen  readily  by  a  study 


of  consumption-production  and  price 
statistics,  some  of  the  high  spots  of 
which  are  given  in  the  accompanying 
table. 

The  figures  presented  in  the  table 
speak  eloquently  not  only  of  the  increas¬ 
ing  consumption  of  nickel  but  also  in¬ 
dicate  the  years  of  high  and  low  indus¬ 
trial  activity.  Similarly,  the  price  varia¬ 
tion  over  the  years,  as  shown  in  the 
table,  also  throws  an  interesting  light 
on  the  vicissitudes  of  the  nickel  industry. 

About  90  per  cent  of  the  nickel  pro¬ 
duction  shown  in  the  later  years  in  the 
table  originated  in  Canada  and  repre¬ 
sented  the  production  of  one  or  two 
companies  only.  The  New  Caledonian 
field  has  been  accounting  for  some  4,000 
or  5,000  tons  a  year  even  during  the  de¬ 
pression  period.  It  is  due  to  the  almost 
complete  domination  of  the  world’s 
nickel  situation  by  one  or  two  companies 
that  the  selling  price  of  the  metal  has 
for  years  been  maintained  at  or  near  its 
present  price  of  35c.  per  pound,  in  spite 
of  the  strong  fluctuations  in  supply  and 
demand  noted  in  the  foregoing. 

Although  nickel  occurrences  have 
been  reported  from  nearly  every  country 


on  the  globe,  no  relatively  important 
ones  are  now  being  worked  save  those 
of  Sudbury  and  New  Caledonia.  Some 
of  the  more  recently  discovered  deposits 
of  interest  are  in  the  Transvaal,  Brazil, 
Korea,  Siberia,  Finland,  Manitoba, 
Hudson  Bay,  British  Columbia,  and 
Alaska.  The  last  four  named  discov¬ 
eries,  in  a  chain  from  Sudbury  to  Alaska 
and  across  the  northern  hemisphere,  are 
for  the  most  part  sulphide  ores  of  the 
Sudbury  type.  Deposits  in  the  more 
tropical  areas  in  Brazil,  Cuba,  New 
Caledonia,  and  Madagascar  are  of  the 
oxidized  garnierite  type  ores.  The 
nickel-chromium  carrying  Mayari  iron 
ores  of  Cuba  are  of  immense  extent,  and 
these  as  well  as  the  lesser  developed  re¬ 
sources  of  Brazil  may  in  time  account 
for  an  appreciable  output.  Nickel  de¬ 
posits  of  Finland  noted  in  the  press  not 
long  ago  will  bear  watching,  although 
it  seems  unlikely  that  this  area  will  be 
strongly  developed  by  the  concession¬ 
aires  for  some  time. 

The  United  States  at  present  records 
no  production  from  native  ores.  An  in¬ 
dication  of  our  lamentable  contribution 
to  the  nickel  picture  is  contained  in  the 
last  issue  of  “Mineral  Industry,’’  which 
gives  the  total  amount  of  nickel  recov¬ 


ered  in  1933  in  the  United  States  at  126 
tons  as  a  byproduct  in  the  electrolytic 
refining  of  copper.  The  record  further 
tells  us  that  in  1929  the  United  States 
consumed  some  40,000  tons  of  nickel 
and  produced  340  tons  as  a  byproduct! 
This  condition,  however,  did  not  al¬ 
ways  obtain.  Up  until  1921  the  United 
States  was  the  most  important  factor  in 
the  refining  of  nickel.  Americans  were 
largely  instrumental  in  the  opening  of 
the  Sudbury  deposits,  and  for  many 
years  most  of  the  Sudbury  mattes  were 
refined  in  this  country,  as  well  as  a  pro¬ 
portion  of  the  New  Caledonian  material. 
The  question  of  these  refineries  will  be 
taken  up  later.  First  let  us  look  into 
our  own  nickel-mining  history. 

Early  Domestic  Nickel  Mining 

To  mining  men  it  is  interesting  to 
note  that  probably  the  first  metal  mine 
operated  by  the  American  Colonists 
(save  for  iron  and  gold  workings)  was 
a  nickel  deposit!  The  reference  is  to 
the  mines  near  Chatham,  Middlesex 
County,  Conn.,  less  than  100  miles  from 
New  York  City,  worked  (1661)  by  John 


Winthrop,  first  American  chemist  and 
metallurgist  and  first  Governor  of  Con¬ 
necticut,  who  believed  the  ores  to  contain 
silver  because  of  their  white  or  silvery 
color,  nickel  not  becoming  known  as  an 
element  until  75  years  after  his  death. 
Since  Winthrop’s  day  various  attempts 
have  been  made  to  put  the  Connecticut 
mines  into  production,  and  we  find  that 
this  was  accomplished  at  several  periods . 
down  the  years.  However,  they  did  not 
attain  the  production  record  achieved  by 
the  Lancaster  Gap  mine,  referred  to 
hereafter.  It  might  be  well  to  observe 
in  passing  that,  though  these  properties 
have  had  an  intermittent  development  of 
nearly  300  years,  and  in  all  probability 
are  of  very  limited  extent,  they  have 
never  enjoyed  the  benefit  of  modern 
methods  of  exploitation,  and  it  would  be 
interesting  to  see  what  geophysical 
prospecting,  diamond  drilling,  and 
flotation  concentration  would  show  for 
this  particular  area. 

Pennsylvania  and  Missouri  Deposits 

The  Gap  mine  referred  to  is  about  15 
miles  east  of  Lancaster,  Pa.  It  was  dis¬ 
covered  in  1718  and  was  irregularly  op¬ 
erated  for  recovery  of  copper  until  1852, 
when  it  was  found  that  the  ore  contained 
nickel.  It  was  then  worked  for  this 
metal  unsuccessfully — probably  because 
of  lack  of  knowledge  of  proper  refining 
methods — until  taken  over  by  Joseph 
Wharton,  of  the  American  Nickel 
Works,  in  1863.  From  then  on  until  it 
was  shut  down  in  1892  it  supplied  ore  con¬ 
tinuously  for  the  Wharton  Works,  and 
during  most  of  that  time  was  one  of  the 
important  nickel  mines  of  the  world.  The 
ore  carried  from  1  to  3  per  cent  nickel 
and  a  small  quantity  of  cobalt,  and  was 
worked  down  to  about  the  300-ft.  level, 
when  it  was  said  to  be  exhausted,  al¬ 
though  this  statement  has  been  repeatedly 
questioned.  In  its  30  years  of  operation 
the  mine  produced  an  estimated  3,000  tons 
of  nickel  and  employed  on  an  average 
about  200  men. 

Another  mining  area  which  shared 
with  the  Gap  mine  the  distinction  of 
having  a  favorable  record  of  nickel  pro¬ 
duction  within  the  United  States  in¬ 
cludes  the  Mine  La  Motte  and  Fred- 
ericktown  (Missouri)  deposits.  Here 
the  nickel  occurs  in  a  complex  ore  con¬ 
taining  cobalt,  lead,  and  zinc,  which  has 
been  difficult  to  refine  profitably  except 
during  periods  of  high  prices  for  nickel 
and  cobalt.  Mine  La  Motte  is  said  to 
have  been  worked  as  early  as  1719  by 
the  French  explorers  and  was  operated 
for  recovery  of  its  nickel  and  cobalt 
values  prior  to  1857.  Also,  the  North 
American  Lead  Company  made  an  at¬ 
tempt  to  get  into  nickel  production  in 
1907,  and  produced  about  250  tons  a 
year  until  1910,  when  it  became  involved 
in  litigation  and  discontinued  work. 
The  record  also  shows  that  other  com¬ 
panies  have  worked  the  properties  for 
nickel  and  cobalt  in  past  years. 

Hence  it  is  clear  that  previous  to  the 


Nickel  Consumption-Producdon  and  Price  Statistics 


Year 

Tons 

Price 

Year 

Tons 

Price 

Year 

Tons 

Price 

1875 . 

600 

$2.50 

1913 . 

34,000 

$0.40 

1922 . 

10,000 

$0.25 

1885 . 

1,000 

0.70 

1915 . 

42,000 

0.40 

1925 . 

40,000 

0.35 

1890 . 

2,600 

0.65 

1917 . 

50,000 

0.50 

1929 . 

62,000 

0.35 

1895 . 

4,500 

0.37 

1918 . 

52,000 

0.50 

1930 . 

44,000 

0.35 

1900 . 

9,000 

0.50 

1919 . 

26,000 

0.35 

1932 . 

28,000 

0.35 

1905 . 

15,000 

0.40 

1920 . 

34,000 

0.35 

1933 . 

49,000 

0.35 

1910 . 

23,000 

0.40 

1921 . 

10,000 

0.30 

1934 . 

70,000 

0.35 
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development  ot  the  huge  deposits  at 
Sudbury,  the  United  States  had  a  re¬ 
spectable  domestic  nickel-mining  indus¬ 
try,  with  mines  at  Lancaster  Gap  and 
in  Missouri,  with  an  annual  output  of 
nickel  averaging  about  200,000  lb.  a 
year  between  1870  and  1890.  That  pro¬ 
duction  came  from  American  mines 
alone,  and  though  it  is  not  an  impressive 
figure  compared  with  present  standards, 
it  represents  during  much  of  the  period 
as  much  nickel  as  the  country  needed 
for  its  own  requirements. 

Besides  the  deposits  in  Pennsylvania 
and  Missouri,  other  promising  finds 
were  made  in  several  other  parts  of  the 
country.  Notably,  the  ones  near  Riddle, 
Ore.,  and  those  in  Nevada  and  North 
Carolina  underwent  some  little  develop¬ 
ment.  In  Oregon  four  different  com¬ 
panies  were  reported  to  be  operating  at 
one  time  in  the  1890’s,  but  they  all  were 
said  to  be  handicapped  by  lack  of  rail¬ 
road  transportation.  Perhaps  their  in- 


They  resemble  also  the  recently  opened 
nickel-copper  orebodies  of  British  Co¬ 
lumbia  a  few  hundred  miles  to  the  south, 
and  the  assays  given  for  both  ores  are 
comparable,  as  might  be  expected.  In 
neither  field  are  the  ores  as  consistently 
high  in  nickel  content  as  those  at  Sud¬ 
bury,  showing  in  general  from  1.5  per 
cent  nickel.  But  they  are  also  much 
leaner  in  iron  content,  as  well  as  copper, 
carrying  less  pyritic  minerals,  and, 
therefore,  would  undoubtedly  yield  a 
richer  concentrate  than  is  possible  with 
the  more  pyrrhotitic  ores  of  Sudbury. 
It  is  largely  this  fact  which  lends  hope 
and  good  prospect  of  handling  success¬ 
fully  what  one  Government  geologist 
calls  “the  lodes  of  disseminated  type 
ores  which  occur  in  considerable  volume 
in  Alaska.” 

I  visited  this  region  in  1933  and  spent 
several  weeks  in  a  personal  examination 
of  some  promising  orebodies,  especially 
on  Admiralty  Island,  where  exploratory 


be  warranted  for  certain  parts  ot  tne 
country,  but  the  southeastern  coast  line, 
where  the  nickel  deposits  are  found, 
warmed  by  the  Japan  Current,  enjoys 
reasonably  mild  weather  the  year  round, 
and  the  deep  waters  and  good  harbors 
are  open  for  ocean-going  vessels  at  all 
times.  For  this  as  well  as  other  reasons 
the  mining  conditions  in  this  district  are 
distinctly  favorable.  The  accompanying 
view  was  taken  in  March,  1935. 

Though  only  a  few  years  ago  refin¬ 
eries  in  the  United  States  accounted  for 
the  greatest  part  of  the  nickel  produced 
in  the  world  and  gave  employment  to 
many  American  workmen,  the  present 
time  finds  no  nickel  ore  or  matte  refin¬ 
eries  producing  nickel  here.  There  are 
no  custom  refineries  for  handling  nickel 
ores  or  mattes  if  any  supply  of  thfese 
were  developed.  The  question  might 
well  be  asked,,  might  not  some  of  the  old 
prospects  be  opened  and  an  incentive 
given  to  developing  new  finds  if  the 


accessibility  was  a  large  factor  in  their 
failure  to  develop,  but  it  is  more  likely 
that  the  deciding  one  was  the  competi¬ 
tion  of  the  Canadian  ores  which  were 
then  being  treated  in  the  United  States. 

Deposits  were  also  reported  at  differ¬ 
ent  times  from  Arizona,  California, 
Washington,  Virginia,  Arkansas,  Iowa, 
Massachusetts,  Colorado,  and  elsewhere, 
and  from  several  places  in  Alaska.  In 
late  years  the  Alaskan  deposits  have 
aroused  the  most  interest.  Undoubtedly 
they  hold  the  greatest  promise  because 
of  the  number  and  reported  size  of  the 
occurrences  and  the  favorable  notices 
they  have  repeatedly  received,  especially 
in  Government  bulletins. 

The  best  known  of  these  ore  deposits 
lie  in  the  Alexander  archipelago  of 
Southeastern  Alaska  contiguous  to 
Juneau  and  the  Juneau  gold  belt.  Good 
showings  and  in  some  instances  con¬ 
siderable  development  have  been  re¬ 
ported  on  several  of  the  adjoining 
islands — notably.  Admiralty,  Chichagof, 
Yakobi,  Baranof,  and  Fleming  Islands, 
and  elsewhere.  In  all  cases  the  ores 
are  sulphides  of  the  Sudbury  type,  and 
usually  associated  with  norite  or  similar 
basic  rocks,  as  in  the  Sudbury  basin. 


A  NICKEL  DEPOSIT  in  gontheastern 
Alaska.  Panoramic  view  ot  property 
of  Admiraity-Aiaska  Ooid  Mining 
Company,  on  east  side  of  Admiraity 
Isiand,  15  miles  from  Jnnean.  The 
water  is  Fnnter  Bay,  a  deep  harbor 
open  to  navigation  at  all  seasons.  In 
the  photograph,  “A,  A”  mark  the  out¬ 
crops  of  the  nickel-bearing  lode;  “B” 
(at  1,700  ft.  elevation)  indicates  the 
tunnel  tapping  the  lode  and  the  main 
workings.  The  latter  point  is  con¬ 
nected  with  the  mill,  “D,"  by  an  aerial 
tramway,  “BC,"  and  a  level  narrow- 
gage  railway  3,000  ft.  long.  The  mill 
is  equipped  also  to  handle  the  gold- 
silver  ores  occurring  on  the  property. 
At  the  time  of  taking  the  photograph 
(March,  1935),  some  snow  remained 
on  the  mountain  top,  which  is  about 
2,800  ft.  high. 


and  development  work  has  been  carried 
on  for  several  years.  An  estimated 
5,250,000  tons  of  ore  have  been  blocked 
out  by  tunneling  and  diamond  drill¬ 
ing  in  an  olivine-diabase  dike  some  180 
ft.  wide  and  of  undetermined  length, 
although  the  outcrops  could  be  followed 
for  a  considerable  distance  in  both  direc¬ 
tions. 

The  layman  associates  the  name  of 
Alaska  with  icebergs,  glaciers,  and  eter¬ 
nally  freezing  temperatures.  This  may 


country  afforded  a  custom  refinery  for 
purchasing  and  handling  such  ores? 
Perhaps  foreign  ores  or  concentrates, 
or  both,  might  also  be  attracted,  and  in 
addition  a  conveniently  located  custom 
refinery  could  handle  the  country’s 
nickel  scrap  and  drosses,  which  now  go 
largely  to  Germany  for  recovery  of 
their  values. 

The  first  American  nickel  refinery  of 
note  was  Joseph  Wharton’s  plant  at 
Camden,  N.  J.,  referred  to  previously. 
This  was  in  all  probability  an  outgrowth 
of  Booth’s  Philadelphia  refinery  (1846) 
and  of  the  one  erected  by  F.  M.  Buck 
and  E.  W.  Coffin  at  Camden  in  1853. 

Wharton’s  important  work  seems  to 
have  begun  about  1863,  when  he  leased 
the  Camden  works  and  the  Gap  mine 
and  started  production  of  nickel  and 
cobalt  and  their  salts.  These  operations 
continued  for  about  30  years,  during 
which  time  he  produced  around  100  tons 
of  nickel  a  year,  largely  from  the  ores 
of  his  Gap  mine.  Following  1890  the 
Sudbury  mattes  began  to  come  in,  and 
these  gradually  displaced  all  other  raw 
material  until  1902,  when  the  company, 
having  been  absorbed  into  the  Interna¬ 
tional  Nickel  merge/,  transferred  its 
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work  of  nickel  refining  to  the  larger 
plant  of  the  new  organization  at  Con¬ 
stable  Hook  or  Bayonne,  N.  J.  The 
Camden  establishment  was  abandoned  in 
1912. 

The  American  Nickel  Works  had  an 
interesting  career  and  will  undoubtedly 
be  carried  in  the  records  as  the  pioneer 
of  the  nickel  industry  in  America. 
Joseph  Wharton  was  certainly  respon¬ 
sible  for  many  of  the  early  develop¬ 
ments  in  nickel  metallurgy,  and  proba¬ 
bly  it  was  at  this  plant  that  nickel  was 
first  commercially  malleabilized.  Whar¬ 
ton’s  display  of  a  line  of  fully  malleable 
nickel  products  at  the  Vienna  Exposi¬ 
tion  of  1875  and  at  the  Centennial  Ex¬ 
position  at  Philadelphia  in  1876  was  far 
in  advance  of  the  field  and  is  said  to 
have  proved  somewhat  of  a  sensation. 
Those  of  us  who  much  later  struggled 
with  the  problems  of  commercially  mal¬ 
leable  nickel  can  testify  that  Wharton’s 
work  was  an  achievement  worthy  of 
place  even  among  such  assemblies  of 
the  most  notable  and  distinguished  ex¬ 
hibits  of  the  time. 

Canadian  Matte  Refined  in  U.  S. 

The  magnificent  plant  of  the  Orford 
Copper  Company,  built  at  Bayonne, 
N.  J.,  soon  after  the  opening  of  the 
Sudbury  district  (1886),  was  by  far  the 
largest  nickel  refinery  in  the  country  or 
in  the  world.  For  many  years  it  handled 
the  bulk  of  the  mattes  produced  by  the 
Canadian  Copper  Company,  or  until  its 
abandonment  in  1921,  when  all  nickel 
refining  of  the  International  Nickel 
Company  was  removed  to  the  new  plant 
at  Port  Colborne,  Ontario,  not  far  from 
Buffalo.  This  transference  of  all  nickel¬ 
refining  operations  from  the  United 
States  to  Canada  came  about  after 
twenty  years  of  more  or  less  continuous 
and  logical  agitation  for  home  refining 
of  Canadian  ores.  The  long-felt  desire 
to  save  for  the  Dominion  all  the  benefits 
of  complete  refining  from  ore  to  ingot 
culminated  during  the  World  War  in 
the  recognized  necessity  for  absolute 
control  of  the  Empire’s  nickel  resources 
by  the  British  Government.  A  rigorous 
surveillance  by  foreign  accountants  had 
early  in  the  War  been  placed  on  all  ship¬ 
ments  of  metals  from  the  Bayonne  re¬ 
finery,  and  later  this  control  of  nickel 
supplies  was  tightened  by  a  Canadian 
embargo  effectually  preventing  deliver¬ 
ies  of  nickel  materials  to  destinations 
other  than  to  the  British  Empire  and  its 
Allies.  The  mattes  for  refining  at 
Bayonne,  however,  were  permitted  to 
enter  the  United  States  under  special 
license.  Otherwise,  there  being  no  ade¬ 
quate  refining  capacity  in  the  Empire  at 
the  time,  the  supply  of  finished  nickel 
for  Allied  requirements  would  have  been 
seriously  curtailed.  Shipments  of  metal 
even  for  our  own  mills  and  factories  re¬ 
quired  the  permission  or  approval  of  the 
British  Government.  Finally,  as  a  re¬ 
sult  of  the  insistent  pressure,  both  public 
and  official,  the  new  refinery  at  Port 


Colborne  was  authorized  in  1916,  and 
the  starting  of  operations  there  in  July, 
1918,  marked  the  beginning  of  the  end 
of  what  for  many  years  has  been  a  sub¬ 
stantial  industry  in  the  United  States. 

Another  much  smaller  nickel  refinery, 
that  of  the  United  States  Nickel  Com¬ 
pany,  was  erected  at  New  Brunswick, 
N.  J.,  in  1910  for  the  purpose  of  secur¬ 
ing  a  share  of  the  American  nickel  mar¬ 
ket.  It  was  a  branch  of  a  French  con¬ 
cern  operating  also  in  France  and 


Summary 

In  conclusion,  I  have  attempted  to 
present  some  condensed  information  on 
the  most  pertinent  and  significant  facts 
dealing  with  nickel,  especially  its  rela¬ 
tion  to  the  United  States.  These  facts 
serve  to  indicate  that  nickel 

1.  Is  one  of  the  most  useful  metals  in 
American  life  today 

2.  Is  almost  indispensable  in  peace 
time  or  war 

3.  Is  expanding  its  uses  every  year 

4.  Is  found  widely  distributed 
throughout  the  world  but  has  been  ex¬ 
tensively  developed  only  in  Canada  and 
New  Caledonia 

That  the  United  States 

1.  Normally  consumes  more  than  half 
the  world’s  output 


Belgium,  and  was  designed  for  handling 
the  nickel-iron  mattes  from  New  Cale¬ 
donia.  The  company  operated  for  about 
twenty  years,  producing  from  2,000  to 
3,000  tons  of  nickel  annually,  and  its 
closing  early  in  1930  left  the  domestic 
market  solely  to  the  Canadian  refiners 
of  the  Sudbury  ores. 

The  English  Mond  Nickel  Company, 
searching  for  an  outlet  for  its  excess 
production  in  the  very  thin  markets  of 
1921,  turned  its  attention  to  the  United 
States  and  took  over  the  defunct  plant  of 
the  Nickel- Alloys  Company  at  Clear¬ 
field,  Pa.,  which  had  previously  been  op¬ 
erated  as  a  ferrous  and  non-ferrous 
rolling  mill.  The  plant  was  completely 
rehabilitated  by  the  Monds,  and  for  a 
number  of  years  they  continued  the  busi¬ 
ness  of  rolling  and  drawing  nickel  and 
its  alloys  into  all  forms.  Following  the 
consummation  of  the  merger  of  the 
Mond  and  International  nickel  com¬ 
panies  late  in  1929,  this  plant  also  shut 
down  and  followed  its  predecessors  into 
oblivion. 

Two  other  plants,  the  Canadian  Cop¬ 
per  Works,  erected  near  Cleveland  in 
1891,  and  the  Balbach  Refining  Com¬ 
pany,  at  Newark,  N.  J.,  at  one  time  also 
refined  appreciable  quantities  of  nickel 
from  Sudbury  mattes,  but  both  these 
companies  long  since  ceased  operations. 

There  remains,  therefore,  only  one 
company  now  in  the  United  States 
operating  exclusively  on  nickel  and  its  al¬ 
loys.  The  reference  is  to  the  Interna¬ 
tional  Nickel  Company’s  plant  at  Hunt¬ 
ington,  W.  Va.,  where  no  nickel  is 
refined  but  where  Monel  metal  is  pro¬ 
duced,  and  it,  as  well  as  pure  nickel  and 
numerous  alloys,  are  rolled  into  shapes, 
as  was  done  at  the  Mond  plant  at  Clear¬ 
field  previously  mentioned. 


I 

I 


I 


2.  Imports  practically  its  entire  re¬ 
quirements 

3.  Formerly  was  the  center  of  nickel 
refining,  but  now  has  no  matte-refining 
capacity  whatsoever 

4.  Has  several  promising  deposits, 
particularly  in  Alaska 

5.  Could  employ  thousands  of  Amer¬ 
ican  workmen  in  an  American  nickel 
industry,  if  only  for  supplying  its  own 
requirements. 

With  these  facts  in  mind  the  reviving 
of  the  American  nickel  industry  would 
appear  a  worthy  goal,  warranting  our 
serious  consideration  and  earnest  effort. 
Certainly  it  presents  a  picture  abound¬ 
ing  in  interest  and  possibility,  appeal¬ 
ing  to  the  imagination  and  to  realism, 
and  offering  a  challenging  problem  for 
American  courage  and  resourcefulness. 


Tariffs  on  Nickel  jj 

Previous  to  1885,  when  the  country’s  " 

nickel  requirements  were  being  supplied 
largely  from  native  ores,  the  import 
duty  on  nickel  ores  and  mattes  was  at 
the  rate  of  15c.  the  pound  of  nickel  con-  S 
tained.  Later,  on  the  plea  that  nearly 
all  the  Sudbury  nickel  mines  were  ; 
owned  by  Americans  and  that  the  im-  '  . 
port  duty  was  discouraging  to  refining 
developments  in  the  United  States,  Con¬ 
gress  was  importuned  to  permit  free  en¬ 
try  of  nickel  ores  and  mattes.  This  was 
granted  by  the  McKinley  tariff  schedules  [| 
of  1890,  and  since  that  time  nickel  raw  | 
materials  have  been  entering  the  coun-  | 
try  free  of  duty.  The  refined  metal  has  1 
always  carried  a  certain  impost,  the 
tariff  of  1883  levying  a  toll  of  15c.  plus 
35  per  cent  ad  valorem  on  pure  nickel 
or  high  nickel  alloys.  This  was  gradu¬ 
ally  reduced  and  was  held  at  around  6c.  ;i 
a  pound  during  the  years  when  the  bulk  , 
of  the  nickel  production  centered  in  this  1 
country.  Following  the  transfer  of  re¬ 
fining  to  Canada  and  the  shutdown  of 
the  last  important  refinery  here  in  1921, 
the  import  duty  was  reduced  to  3c.,  at 
which  point  it  has  since  remained.  i 
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OF  THE  INDUSTRY 


RFC  Appoints  Six  Mining  Engineers  to  Assist 
Applicants  Seeking  Mine  Loans 


Mining  States  Grouped  Into 
Six  Regions,  Each  Having  a 
Supervising  Engineer  to  Re¬ 
port  Development  Progress 


TO  ASSIST  applicants  for  loans  for 
the  development  of  small  mining 
properties,  the  Reconstruction  Fi¬ 
nance  Corporation  has  appointed  super¬ 
vising  engineers  in  six  mining  regions. 

The  areas,  the  engineer  appointed,  and 
his  headquarters  are  as  follows : 

Arizona-New  Mexico,  William  B. 

Gohring,  Phoenix;  California,  B.  M. 

Snyder,  Los  Angeles;  Colorado,  How-  supervising  engineers  will  give  all 
ard  N.  Lary,  Denver;  Nevada,  Roy  A.  necessary  guidance  to  prospective  appli- 
Hardy,  Reno;  Montana-Idaho,  August  cants. 

Grunert,  Helena;  Oregon,  Washington,  When  an  application  for  a  develop- 
and  Alaska,  Alton  E.  Klitz,  Portland,  ment  loan  is  found  to  be  promising  by 
Mr.  Klitz  also  will  have  an  office  in  the  mining  section  in  Washington,  the 
Juneau,  where  he  will  spend  a  part  of  supervising  engineer  for  the  region  will 
his  time.  These  men,  with  former  Sen-  be  asked  to  examine  the  property.  If 
ator  Tasker  L.  Oddie,  are  the  only  min-  the  loan  is  granted  the  applicant  will  be 
ing  representatives  the  RFC  has  in  the  required  to  pay  the  actual  cost  of  the 
field.  examination.  If  the  application  is  re- 

Though  it  is  contrary  to  the  policy  jected  the  costs  will  be  paid  by  the 
of  the  RFC  to  allow  those  in  its  service  RFC.  This  policy  was  adopted  when 
to  prepare  applications  for  loans,  the  it  became  evident  that  very  few  of  those 


applying  for  the  development  loans  are 
in  a  position  to  pay  for  the  examination 
of  their  property.  All  examinations  of 
properties  covered  by  Qass  A  loans 
will  be  made  as  heretofore  by  mining 
engineers  resident  in  the  locality, 
selected  by  the  RFC  but  paid  by  the 
applicant. 

When  the  money  is  advanced  for  a 
development  loan  the  regional  engineer 
or  someone  he  will  name  will  visit  the 
property  each  two  weeks  and  make  a 
progress  report.  The  purpose  of  this 
frequent  inspection  is  to  make  sure  that 
the  money  is  being  used  to  the  best  ad¬ 
vantage.  A  condition  of  the  loan  is  that 
the  borrower  accompany  the  RhC  engi¬ 
neer  on  these  inspection  trips  if  at  all 
possible. 

Up  to  Sept.  1  applicants  for  Class  A 
loans  had  reported  $32,000  paid  out  for 
engineering  services  in  connection  with 
RFC  examinations. 


List  of  R.F.C.  Loans  Approved  for  Mine  Development 
and  General  Equipment 

.\mount  Location  Date  Approved 

$160,000  Storey  Co.,  Nevada  10/  4/34  Constru 

12,000  Crook  Co.,  Oregon  11/19/34  Retorts, 

8,000  Yavapai  Co.,  Ariiona  11/19/34  Power  li 

240,000  Placer  Co.,  Calif.  1/17/35  Dredgin 

3,000,000  White  Pine  Co.,  Nev.  1/21/35  Mill  an< 

180,000  Lewis-Clark  Coe.,  Mont.  1/21/35  Dredge 

8,000  Mono  Co.,  Calif.  1/31/35  Milling 

350,000  Sacramento  Co.,  Calif.  3/21/35  Dredge 

350,000  Imperial  Co.,  Calif.  4/  9/35  Mill  an< 

1 5,000  Lyon  Co.,  Nev.  4/  9/35  Milling 

250,000  Madison  Co.,  Mont.  4/  .9/35  Draglin 

176,000  Grant  Co.,  Ore.  5/  3/35  Mill  am 

1 40,000  Sacramento  Co.,  Calif.  5/  9/35  Dredge 

10,000  Wilkes  Co.,  Ga.  6/26/35  Gravel' 

750,000  Yuma  Co.,  Ari*.  6/26/35  Mill  am 

25,000  Plumas  Co.,  Calif.  6/26/35  Gravel 

630,000  Stanislaus  Co.,  Calif.  6/26/35  Constru 

8,000  Cochise  Co.,  Calif.  6/26/35  General 

100,000  El  Paso  Co.,  Colo.  7/12/35  Constru 

10,000  Circle  Springe  Territory,  Alaska  7/12/35  Gravel 

15,000  Valdes  Creek  Dist.,  Alaska  7/12/35  Develoi 

20,000  Tuolumne  Co.,  Calif.  7/12/35  Develoi 

20,000  Yavapai  Co.,  Aril.  7/12/35  Develop 

20,000  Maricopa  Co.,  Arii.  7/ 1 2/35  Develop 

8,000  Yuma  Co.,  Aril.  7/12/35  Develo] 

10,000  Idaho  Co.,  Idaho  7/22/35  Develoi 

20,000  Yavapai  Co.,  Aril.  7/22/35  Develoi 

20,000  Mono  Co.,  Calif.  7/22/35  Develoi 

20,000  Amador  Co.,  Calif.  l/ll/'ib  Develoi 

20,000  Boulder  Co.,  Colo.  l/lVib  Develo] 


Applicant 

Sutro  Tunnel  Coalition,  Inc . 

Cram’s  Incorporated . 

Southwestern  Metal  Mines,  Inc . 

Gold  Hill  Dredging  Co . 

Consolidated  Coppermines  Corp . 

Porter  Bros.  Corp . 

Thos.  R.  Hanna . 

Guy  M.  Standifer . 

Picacho  G^  Mining  Co . 

Dayton-Douglas  Cyanidation  Co . 

Humphreys  Gold  Corp . 

Mining  &,  Development  Corp . 

Sacramento  Gold  Dredging  Co . 

Haughey  &  Haughey . 

Harqua  Hala  Gold  Mines  Co . 

S.  A.  Guiberson,  Jr . 

Tuolumne  Gold  Dredging  Corp . 

R.  Robert  Meier . 

Mill  Tailings  Recovery  Co . 

Arthur  A.  Vlier . 

.\laska  Exploration  A  Mining  Co.,  Ltd. 

Penon  de  Oro  Mines . 

St.  John  Gold  &  Copper  Co . 

Maricopa  Chief  Gold  Mines . 

Eugene  B.  Hart . 

Lucky  Five  Mining  Co . . 

Hassayampa  Go  d  Mining  Co . 

Comanche  Mining  dc  Reduction  Co. . . . 
Scientific  Minerals  Recovery  Corp. . . . . 
Stanley  M.  Walker . 
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Idle  Mines  in  Forbestown  District, 
California,  to  Be  Rehabilitated 

General  Mining  Activity  Steadily  Continues — Some  Companies  Increase 
Their  Mining  Acreage — ^New  Tailings  Cyanide  Plant  to  Be  Built  at  Bodie 
To  Treat  500,000  Tons  of  Tailings 


IDAHO  MARYLAND  Mines  Com¬ 
pany,  operating  in  Grass  Valley,  Cali¬ 
fornia,  is  reported  to  have  secured  op¬ 
tions  on  a  group  of  mining  properties 
in  the  Forbestown  district,  Butte  Coun¬ 
ty,  and  has  made  arrangements  for 
immediate  commencement  of  rehabili¬ 
tation  and  development  work.  The 
mines  in  question  were  worked  about 
40  years  ago,  but  many  have  been  idle 
for  years.  All  work  is  to  be  directed 
by  J.  E.  Ehrhorn,  superintendent. 

■♦■With  construction  of  the  new  surface 
plant  and  100-ton  flotation  mill  rapidly 
nearing  completion  at  the  Spring  Hill 
mine,  Grass  Valley,  Spring  Hill  Gold 
Mines,  Inc.,  H.  R.  Plate,  manager,  ex¬ 
pects  to  start  milling  operations  and 
production  early  in  September.  The 
company  is  also  developing  the  Young 
America,  Mountain  Euclid,  and  Phoenix 
group  of  mines,  in  Sierra  County. 

■♦•According  to  a  report  from  James¬ 
town,  California  Standard  Gold  Mines 
Corporation,  operating  the  Erin  Go 
Bragh  mine,  2  miles  south  of  James¬ 
town,  plans  early  erection  of  a  150-ton 
flotation  mill.  The  main  shaft  has  re¬ 
cently  been  deepened  to  400  ft.  as  a 
preliminary  to  development  of  the  ore- 
bodies  found  on  the  200-ft.  level,  and 
a  40-ft.  headframe  and  larger  hoisting 
equipment  are  to  be  installed  soon. 
Steve  Rowe,  superintendent,  is  in  charge 
of  operations. 

■♦■  In  the  Comanche  and  Loomis  placer 


areas,  W.  W.  Johnson  Company,  910 
Balfour  Building,  San  Francisco,  is 
erecting  a  2i-cu.ft.  dredge  and  a  8i- 
cu.ft.  unit  respectively. 

■♦•Following  the  purchase  of  the  old 
Madrona  dredge  at  Junction  City  by  the 
Junction  City  Mining  Company,  H.  L. 
Sorenson,  president,  the  new  owners 
have  commissioned  the  Yuba  Manufac¬ 
turing  Company  to  rebuild  and  provide 
the  9-cu.ft.  unit  with  a  pontoon-type 
hull.  Dredging  operations  are  to  start 
late  this  fall.  A  second  development  in 
Trinity  County  is  that  of  the  Natomas 
Company,  which  is  reported  to ‘be  test¬ 
ing  placer  ground  between  Weaver ville 
and  Trinity  Center. 

■♦■Lava  Cap  Gold  Mining  Corporation, 
operating  the  Central  and  Banner  mines, 
near  Nevada  City,  has  increased  its 
acreage  to  1,300  by  the  acquisition  of 
the  277-acre  McDonald  ranch,  adjoining 
the  main  property  to  the  west.  Under¬ 
ground,  the  Central  shaft  is  to  be  deep¬ 
ened  another  200  ft.  to  1,800  ft.  after 
completion  of  a  station  on  the  1,600-ft. 
level.  The  mill  is  treating  close  to  200 
tons  of  ore  a  day. 

■♦■  In  the  Mojave  area,  the  foundations 
of  the  new  300-ton  cyanide  mill  have 
been  completed  at  the  Golden  Queen 
mine,  and  milling  machinery  is  being 
installed.  On  Middle  Buttes,  Kimball  & 
Kempe,  operating  the  Cactus  Queen  and 
Blue  Eagle  mines;  Middle  Butte  Min¬ 
ing,  controlled  by  Walter  Trent;  and 


Home-made  electric  trolley  locomotive 
at  North  Star  shaft  of  Empire  Star 
Mines  Company,  Grass  Valley,  Calif. 
Two  25-hp.  motors  hanl  twelve  3-ton 
side-dump  cars  from  crnsliingr  plant  to 
milt  bin 

Brite,  Burton,  and  Westfall  are  making 
regular  shipments  of  milling  and  smelt¬ 
ing  ore. 

■♦■Anglo-American  Mining  Corporation, 
Mills  Building,  San  Francisco,  has 
taken  over  the  Standard  Consolidated 
property  at  Bodie  on  a  25-year  royalty 
from  J.  S.  Cain  and  plans  early  erection 
of  a  250-ton  cyanide  plant  to  re-treat 
about  500,000  tons  of  tailings  and  dump 
ore  said  to  average  $3.50  per  ton  in 
gold  available  at  the  mine. 

■♦■A  50-ton  flotation  mill  is  being  in¬ 
stalled  at  the  property  of  the  Oxford 
Consolidated  Mines  Company  near 
Downieville.  A  crew  of  20  men  are  em¬ 
ployed  under  the  direction  of  J.  E. 
Hinkley,  superintendent.  Ore  reserves 
are  said  to  amount  to  85,000  tons. 

■♦•The  Boston  mine,  near  Mokelumne 
Hill,  operated  under  lea^  by  the  Lucky 
Tiger-Combination  Gold  Mining  Com¬ 
pany  and  employing  about  60  men,  has 
been  closed  down.  The  action  is  said 
to  be  due  to  business  reasons  and  not 
because  of  an  injunction  secured  b^  the 
East  Bay  Municipal  Utility  District  to 
prevent  dumping  of  tailings  in  the 
Mokelumne  River,  as  reported  in  the 
daily  press. 

■♦■Kappel  Mining  Company,  developing 
the  old  Contention  group  of  claims,  be¬ 
tween  the  south  and  middle  forks  of 
the  Stanislaus  River,  near  Sonora,  is 
planning  new  additions  to  the  present 
surface  plant,  including  a  200-ton  mill. 
Structures  and  buildings  erected  recently 


Central  shaft  and  headframe  of  the  Eava  Cap  Gold  Mining  Corporation  near 
Nevada  City,  Calif.  This  shaft  will  be  deepened  another  200  ft.  to  the 
1,800-ft.  level  after  the  1,600-ft.  station  is  completed 
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Placer  Mining  in  the  Murray 
Gold  Belt,  Idaho,  Follows  Testing 


Smelter  Strike  at 
Selby,  California 

ON  Aug.  19  the  International 
Union  of  Mine,  Mill  and 
Smelter  Workers  walked  out  on 
strike  at  the  Selby  plant  of  the 
American  Smelting  &  Refining 
Company.  The  strikers  demanded 
a  recognition  of  the  union  and  a 
minimum  pay  of  $5  a  day  instead 
of  $3. 

Twenty  deputies  were  dispatched 
to  the  scene  by  county  authorities, 
but  no  violence  took  place  along  the 
picket  lines.  Some  truck  drivers 
from  Nevada  mines  with  trucks 
loaded  with  concentrates  were 
stopped  by  pickets  but  were  per¬ 
mitted  to  unload  upon  promise  they 
would  stop  hauling  to  the  plant. 

According  to  the  union  heads,  the 
strike  is  a  result  of  failure  to  reach 
an  agreement  with  the  employers 
after  the  Supreme  Court  nullified 
an  NR  A  agreement  about  to  be 
signed.  Longshoremen,  in  sympathy 
with  the  strike,  refused  to  handle 
the  cargo  of  a  Norwegian  freighter 
at  the  company  pier. 


Mineral  Mountain  Mining  &  Milling  Company  to  Continue  Deep  Crosscut — 
Base-metal  Mines  Show  More  Activity  With  Higher  Metal  Prices — Extensive 
Development  Planned  by  Yakima  Shoshone 


IVyJ" AJOR  placer  operations  in  the 
Murray  gold  belt  are  now  setting 
under  way  in  Potosi  Gulch,  where  E.  T. 
Vincent  and  associates,  of  Billings, 
Mont.,  have  taken  a  bond  and  lease  on 
a  group  of  claims  owned  by  William 
Mather.  The  property  is  a  short  dis¬ 
tance  from  Trail  Gulch,  said  to  have 
been  the  richest  gold  gulch  in  the  Coeur 
d’Alenes.  Installation  of  a  20-ton  engine 
and  boiler  and  a  dragline  capable  of 
handling  a  large  daily  tonnage  is  in 
progress,  and  operations  will  soon  begin 
on  virgin  ground  in  which  test  holes 
have  disclosed  profitable  amounts  of 
gold. 

Good  progress  is  reported  in  the  drift 
at  the  Bunker  Chance  property,  in  the 
Wardner  district.  The  crosscut  was  ex¬ 
tended  nearly  2,000  ft.  to  reach  the  vein, 
which  parallels  the  Alhambra  fault,  and 
the  drift  has  now  been  extended  more 
than  100  ft.  along  the  footwall  side  of 
the  vein  where  the  mineralization  is 
said  to  be  increasing. 

The  board  of  directors  of  the  Mineral 
Mountain  Mining  &  Milling  Company 
was  recently  increased  from  three  to 
five  members.  Plans  were  made  for 
greater  underground  operations,  which 
were  approved  by  the  stockholders.  A 
contract  was  let  to  continue  the  deep 
crosscut  tunnel.  Construction  of  a  new 
compressor  house  and  a  blacksmith  shop, 
and  other  surface  improvements,  are 
under  way.  A  compressor  will  be  in¬ 
stalled  and  a  power  plant  completed, 
thus  facilitating  the  increased  scale  of 
operations. 

With  plans  ready  for  the  sinking  of  a 
300-ft.  shaft  at  the  property  of  the 
General  Mines  Corporation,  adjoining 
the  Page  mine  of  the  Federal  company, 
mining  interest  in  that  particular  sec¬ 
tion  of  the  Coeur  d’Alenes  i»  increasing. 
The  General  Mines  has  done  much  to 
prove  the  geological  conditions  of  that 
section,  and  in  more  than  5,000  ft.  of 
underground  work  have  exposed  some 
veins  of  gold-silver  ore.  The  corpora¬ 
tion  owns  fourteen  claims  and  106  acres 
of  patented  ground. 

Showing  a  net  profit  from  the  second 
quarter  of  the  current  year  totaling 
$265,661.72,  compared  to  $38,981.44  for 
the  corresponding  period  of  1934,  the 
Hecla  mining  company  forwarded  divi¬ 
dend  checks  to  the  stockholders  in  the 
sum  of  10c.  per  share  with  a  statement 
of  decidedly  optimistic  tone.  In  addi¬ 
tion  to  Hecla  operations  the  company 


is  carrying  on  a  systematic  development 
program  on  the  Polaris  property,  con¬ 
trol  of  which  rests  with  the  Hecla  com¬ 
pany.  During  the  second  quarter  the 
company  produced  11,504,281  lb.  of 
lead,  for  which  an  average  price  of 
$4.01  per  hundred  pounds  was  received. 
The  zinc  shipped  totaled  167,746  lb.  and 
sold  for  an  average  of  $4.24  per  hun¬ 
dred.  The  silver  output  reached  299,033 
oz.,  and  brought  76c.  an  ounce.  The 
mine  output  of  ore  was  61,455  tons  dur¬ 
ing  the  quarter. 

Operations  at  the  property  of  the 
Aurora  Mining  Company  on  Deer 
Creek  are  progressing  with  good  re¬ 
sults,  according  to  C.  E.  Biggs,  the 
president  and  manager  of  the  corpora¬ 
tion.  The  new  machinery,  including 
compressor  and  power  plant,  is  now  in 
use  and  the  lower  tunnel  is  being  ad¬ 
vanced.  Manager  Biggs  states  the 
crosscut  should  encounter  the  vein  at 
500  ft.  at  a  depth  of  about  450  ft.  This 
will  be  250  ft.  deeper  than  the  upper 
workings,  where  values  in  silver,  lead, 
and  gold  were  obtained.  The  vein  has 
been  traced  for  9,000  ft.  along  well- 
pronounced  outcroppings,  and  its  per¬ 
sistence  at  depth  has  been  determined 
in  a  number  of  crosscuts  driven  above 
the  present  deep-tunnel  level. 

4-  Expanding  his  operations  into  the 
Wood  River  district  of  Idaho,  W.  J. 
Stratton  has  announced  the  purchase 
of  the  famous  old  Minnie  Moore  Mine 
Company,  of  which  I.  N.  Rockwell  is 
president.  A  lease  and  bond  covered 
the  deal,  with  payments  on  a  royalty 
basis.  The  mine  has  a  production  rec¬ 
ord  of  more  than  $9,000,000.  Efforts 
during  the  past  few  years  to  locate  the 
faulted  orebody  have  proved  unavail¬ 
ing,  but  it  still  remains  the  subject  of 
intense  study  by  some  of  the  most  ca¬ 
pable  geologists  of  the  West,  who  be¬ 
lieve,  however,  the  continuation  of  the 
faulted  orebody  will  be  found. 

•4  Plans  for  an  extensive  development 
program  at  the  property  of  the  Yakima 
Shoshone  Mining  Company,  locally 
known  as  the  Nellie,  are  now  under 
way,  according  to  officers  of  the  com¬ 
pany.  They  have  informed  the  stock¬ 
holders  of  intentions  to  put  on  a  dia¬ 
mond-drill  campaign  to  prove  the  ore- 
bodies  at  depth.  The  property  is  favor¬ 
ably  located  in  the  dry  ore  belt  and 
has  disclosed  considerable  high-grade 
silver  ore  in  the  work  thus  far  accom¬ 
plished. 


include  a  compressor  house,  blacksmith 
shop,  assay  and  mine  office,  and  a  bunk 
house.  Mining  operations  are  centered 
in  driving  two  tunnels,  which  later  will 
be  connected  by  a  raise.  Men  engaged 
in  the  tunnels  work  on  a  three-shift 
basis.  About  40  men  are  employed  at 
the  property.  R.  N.  Kappel,  Berkeley, 
is  president  of  the  company. 


Wagon  drill  rig  used  in  driiiing  20-ft. 
hole!*  in  the  Calaveras  open  cut  of  the 
Carson  Hill  Gold  Mining  Company, 
California 
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Oatman  Strike  Settled  as  Miners 
And  Operators  Reach  Agreement 

Strikers  Agree  to  Return  to  Work  on  Obtaining  Present  Wage  Scale  Up  to 
Jan.  1,  1937 — Three  Gold  Mines  Allotted  RFC  Loans — ^Tombstone  Develop¬ 
ment  Acquires  Bunker  Hill  Property 


The  strike  of  the  International 
Union  of  Mine,  Mill  and  Smelter 
Workers  called  on  July  1  in  the  Oat¬ 
man  district  of  Arizona  was  settled  on 
Aug.  9.  The  strikers  agreed  to  return 
to  work  at  their  old  wage  scale  of  $4.50 
a  day  on  an  agreement  that  the  scale 
would  prevail  until  Jan.  1,  1937,  unless 
there  is  a  change  in  the  present  price  of 
$35  an  ounce  for  gold.  Either  miners 
or  operators  will  be  at  liberty  to  ne¬ 
gotiate  for  a  revision  of  the  present 
agreement  should  the  price  of  gold  fluc¬ 
tuate.  The  Tom  Reed  mine  has  em¬ 
ployed  additional  men  for  general  re¬ 
pair  work  and  the  mill  is  expected  to  be 
in  operation  about  Sept.  1. 

Three  RFC  loans  have  been  granted 
to  Arizona  gold  mines  during  the  past 
month.  The  largest  was  $750,000  to  the 
Harqua-Hala  Gold  Mines,  whose  prop¬ 
erty  is  9  miles  south  of  Salome  in  Yuma 
County.  Maricopa  Chief  received  $20,- 
000  for  development  and  completion  of 
the  mill  on  the  property,  15  miles 'north 
of  Agua  Caliente,  in  western  Maricopa 
County.  A  grant  of  $8,000  was  made 
to  R.  R.  Maier,  of  Hereford,  Cochise 
County. 


lease  to  Three  R’s.  Little  Joe  shaft  is 
to  be  deepened  to  the  400  level. 

■♦■American  Kirkland  Gold  Mines,  Wil¬ 
low  Springs,  is  making  plans  to  install  a 
15-ton  pilot  plant. 

■♦■  Shattuck  Denn  is  shipping  each  month 
about  3,000  tons  of  copper  ore,  carry¬ 
ing  gold  and  silver,  to  the  El  Paso 
smelter.  The  flotation  plant  is  not  in 
operation. 

• 

Michigan  Gold  Mines  Show 
Greater  Aaivity 

ALUMET  &  HECLA  Consolidated 
has  increased  its  gold  land  holdings 
in  the  Ishpeming  district.  Its  offer  of 
10  per  cent  of  the  net  smelter  returns 
for  gold  and  silver  lease  rights  on  40 
acres  in  Marquette  County,  adjoining 
the  Ropes  gold  mine,  has  been  accepted. 
The  land  was  put  up  for  sale  at  auction 
by  the  Michigan  Department  of  Con¬ 
servation.  It  was  the  first  auction  of 
its  kind  ever  held  in  the  State.  Calu¬ 
met  &  Hecla,  whose  offer  was  the  only 
one  received,  has  been  carrying  on  op¬ 


erations  at  the  Ropes  mine  for  several 
months.  In  addition  to  drifting  from 
the  bottom  level  of  the  Ropes,  the  com¬ 
pany  is  diamond  drilling  a  vein  more 
than  a  mile  west  of  the  shaft.  One  hole 
has  been  put  down  and  another  started. 
No  information  is  available  as  to  the 
depth  attained  or  the  formation  en¬ 
countered.  Drilling  later  will  be  done 
from  the  drifts  which  are  being  driven 
east  and  west  of  the  shaft  at  the  15th  or 
bottom  level. 

■♦•  Quincy  Mining  Company,  which  has 
maintained  its  mine  in  operative  condi¬ 
tion  the  last  four  years,  in  expectation 
that  the  copper  market  would  improve 
sufficiently  to  warrant  the  resumption 
of  production,  has  drastically  curtailed 
expenses.  A  large  part  of  the  under¬ 
ground  equipment  has  been  removed 
and  placed  in  storage.  Two  small  gath¬ 
ering  pumps  in  the  bottom  of  the  mine 
have  been  taken  up.  It  is  estimated  it 
will  require  about  two  years  before  the 
mine  waters  will  accumulate  in  the  bot¬ 
tom  and  rise  to  the  level  of  the  lower 
master  large  pump,  when  it  can  then  re¬ 
sume  pumping  and  maintain  the  water 
at  that  depth.  Recently  a  bailing  skip 
has  been  devised  that  can  operate  ef¬ 
ficiently  on  the  incline  skip  tracks  to 
remove  at  any  time  the  water  that  has 
accumulated  below  the  big  pump,  when 
the  smaller  pumps  can  be  re-installed. 
The  general  underground  equipment  has 
been  carefully  prepared  for  the  idleness 
so  that  should  business  recovery  war¬ 
rant  it,  the  mine  and  its  auxiliaries  can 
be  prepared  and  operations  resumed 
within  a  short  time. 


I 

i 


■♦■  In  the  Groom  Creek  district,  near 
Prescott,  the  Nicotine  group  of  claims 
has  been  acquired  by  Walter  Black  and 
associates,  operators  of  the  Bonnie  B. 
The  Home  Run  mine  has  been  retim¬ 
bered  to  the  water  level,  and  a  pump  is 
being  installed. 

■♦■  The  Byers  prospect.  6  miles  north  of 
Buckeye,  has  been  opened  to  a  depth  of 
150  ft.  Ore  developed  so  far  is  of  mill¬ 
ing  grade. 

■♦■  Bradshaw  Mines  has  been  organized 
to  operate  the  Tillie  Starbuck  mine,  at 
Prescott,  which  has  been  opened  by  a 
2,000-ft.  crosscut  and  drifts  on  the  vein. 

■♦■  Ore  from  the  massive  sulphide  ore- 
body  of  the  Trinity  Gold  Mines,  Prescott, 
is  being  treated  in  a  25-ton  amalgama¬ 
tion-flotation  mill. 

King  Tut  Mines  plans  a  4-mile  pipe 
line  to  furnish  water  for  working  the 
placer  deposits  in  the  Lost  Basin  dis¬ 
trict.  Seven  truckloads  of  material  have 
been  delivered  to  the  company’s  first 
site  of  operations. 

■♦■Tombstone  Development  has  acquired 
clear  title  to  the  Bunker  Hill  (Tomb¬ 
stone  Consolidated)  property  from 
Phelps  Dodge.  The  company  is  now 
working  the  Dry  Hill,  which  was  under 


Tilt*  flotation  plant  of  tlir  Korliester  l*l.v mouth  Mines  Company,  at  Lower 
Koehester,  Pershing  County,  Nev.,  has  a  capacity  of  treating  about  70  tons 
ore  daiiy.  Kquipment  in  the  miii  consists  of  Jatv  crusher,  automatic  head 
sampler,  ball  mill,  classiflers,  thickener,  and  drum  filter.  Concentrates  are 
shipped  by  truck  to  the  American  Smelting  &  Refining  smelter  at  Selby, 
Caiif.  The  miii  was  designed  by  Archer  Wheeier,  of  New  York,  equipped  un¬ 
der  direction  of  Frank  Mulforci,  and  constructed  by  K.  I..  .Sweeney,  of  Denver 
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NEWS  FROM^WASHINGTON 


By  Special  Correspondent 


CONGRESS  HAS  GONE  HOME. 
The  President  is  starting  his 
Western  tour,  variously  described 
as  political  or  vacation,  according  to  the 
temperament  and  partisanship  of  those 
who  comment.  But  Washington  still  is 
the  center  of  much  new  official  develop¬ 
ment  that  has  great  importance  for  the 
mining  industry. 

Legislative  enactments  now  take  torm 
in  administrative  agencies.  Labor  regu¬ 
lation  begins  under  the  new  Labor  Rela¬ 
tions  Board.  Social  security  measures 
are  being  initiated  and  a  score  of  other 
influences  on  cost  and  operating  method 
become  important.  No  one  can  say 
how  important  they  are. 

Even  knowing  the  temperament  and 
the  probable  trend  of  thinking  of  the 
new  officials  who  administer  these  laws, 
one  cannot  say  how  fast  steps  will  be 
taken  nor  how  many  of  the  steps  may 
be  offset  by  further  court  decisions.  Of 
course,  in  the  last  analysis  the  Supreme 
Court  will  be  the  arbiter  of  industrial 
destinies  as  affected  by  Federal  law  and 
administration. 

Laws  Enacted 

Congress  labored  valiantly  during  the 
longest  session  of  recent  years,  ap¬ 
propriated  nearly  ten  billion  dollars,  and 
passed  a  long  list  of  new  laws  funda¬ 
mentally  affecting  public  welfare  and 
business.  But,  withal,  it  was  a  Con¬ 
gress  that  accepted  direction,  not  merely 
leadership,  from  the  White  House.  The 
much  publicized  defeats  of  the  President 
with  respect  to  the  St.  Lawrence  water¬ 
way  development  and  adherence  to  the 
World  Court  pale  into  insignificance  in 
comparison  with  reform  legislation 
which  was  enacted  at  the  President’s 
bidding. 

Of  all  the  fundamental  bills  only  one 
has  direct  importance  for  the  mining  in¬ 
dustry,  as  distinct  from  the  many  which 
affect  mining  as  only  one  of  many  busi¬ 
nesses.  This  law  is  the  Guffey  coal 
regulation  bill.  It,  though  not  applicable 
directly  to  metals  or  non-metallic  min¬ 
erals  other  than  coal,  is  in  fact  a  test 
case  which  will  determine  much  of  the 
trend  of  public  participation  in  the  direc¬ 
tion  of  the  mineral  industries  during  the 
next  decade. 

Most  onlookers  think  that  the  bill  will 
be  held  altogether  unconstitutional  in  its 
scope  and  purpose  when  it  is  up  for  re¬ 
view  in  the  Supreme  Court.  If  so,  then 
the  New  Deal  must  find  some  different 


method  for  handling  other  mineral- 
industry  problems.  If  the  Court  should 
hold  all  of  the  major  features  of  the 
new  coal  act  valid,'  which  seems  highly 


Mineral  Notes 

INERAL  Trade  Notes”  is 
the  title  of  the  new  monthly 
mimeographed  report  of  the  Bureau 
of  Mines  which  will  includes  “notes 
and  comments  on  the  economic  and 
trade  aspects  of  the  various  metals 
and  industrial  minerals  (non-metal- 
lics)  industries.”  This  will  be  the 
medium  through  which  the  reports 
from  American  consular  officers  will 
be  announced,  together  with  infor¬ 
mation  obtained  from  any  other  valu¬ 
able  sources.  Those  desiring  to  re¬ 
ceive  this  document  may  have  it  on 
request  without  charge  merely  by 
addressing  the  Director,  Bureau  of 
Mines,  Washington,  D.  C.,  and  indi¬ 
cating  the  proper  mail  address  at 
which  they  wish  to  receive  it. 

Under  new  regulations  the 
Bureau  of  Mines  offers  its  services 
for  ore  testing  for  the  general  pub¬ 
lic.  However,  when  samples  are 
submitted  to  the  Bureau  for  analy¬ 
sis  or  examination,  those  submit¬ 
ting  the  samples  will  give  to  the 
Bureau  exclusive  privilege  of  pub¬ 
lishing  the  results,  promising  that 
the  reports  furnished  “will  be  held 
strictly  confidential  until  released 
for  publication  by  the  Director  of 
the  Bureau.”  It  is  anticipated  that 
the  only  samples  which  will  be  ac¬ 
cepted  for  test  are  those  which 
contribute  to  the  fund  of  research 
information  desired  by  the  Bureau 
in  its  broader  studies.  By  this 
means  the  Bureau  hopes  to  avoid 
undue  competition  with  commercial 
laboratories  and  consultants. 


improbable,  then  like  effort  is  confidently 
to  be  expected  next  year  for  other  in¬ 
dustries,  as  the  New  Deal  is  desirous 
of  securing  the  same  measure  and  type 
of  control  over  metals  and  non-metallics 
as  is  first  attempted  with  respect  to  coal. 

None  of  the  other  measures  of  direct 
importance  to  the  mineral  industry  were 
enacted.  These,  therefore,  remain  in 


status  quo  during  the  interval  until  Con¬ 
gress  convenes  in  1936,  for  the  second 
session  of  this  same  Congress.  Some  of 
them  may,  therefore,  be  enacted  next 
spring.  It  appears  unlikely,  however, 
that  any  of  them,  though  directly  of  im¬ 
portance  to  mining,  will  have  any 
greater  influence  than  the  general  legis¬ 
lation  on  raising  taxes,  providing  for 
labor  regulation,  establishing  a  basis  for 
correction  of  unemployment,  old  age, 
destitution,  and  other  social  evils. 

The  motives  of  American  Federation 
of  Labor  in  connection  with  the  Guffey 
bill  are  the  subject  of  much  specu¬ 
lation,  highly  significant  if  true.  That 
agency  is  said  to  favor  the  Guffey  meas¬ 
ure  primarily  as  a  means  to  stimulate 
recruiting  of  members,  for  the  Federa¬ 
tion  is  believed  to  prefer  that  the  bill 
be  in  force  only  for  a  year  or  two. 
Labor  leaders  probably  rightly  fear  that 
a  successful  Federal  administration  of 
anything  like  the  Guffey  bill  would  in 
the  long  run  reduce  the  attractiveness  of 
Federation  membership  for  the  indi¬ 
vidual.  Workers  would  logically  reason 
that  if  the  Government  is  going  to  do 
all  of  this  labor  managing  for  them, 
why  pay  dues  to  the  unions  ?  Other  divi¬ 
sions  of  mining  industry  affected  by  or¬ 
ganized  labor  problems  can  well  study 
these  “off-again  on-again”  trends  and 
appraise  the  importance  of  Finnegan 
within  the  several  fields  that  may  be¬ 
come  involved. 

Mines  Bureau  Expansion 

Electrometallurgical  investigations 
and  combination  smelting  studies  previ¬ 
ously  described  are  now  definitely  under 
way  in  the  laboratories  of  the  Bureau 
of  Mines  (See  E.&MJ.,  June,  p.  300, 
and  July,  p.  352).  Funds  available  with 
the  beginning  of  the  fiscal  year  have 
permitted  the  naming  of  a  technical  staff 
which  is  now  at  work  at  the  Reno  sta¬ 
tion.  Dr.  J.  Koster  has  been  transferred 
from  the  College  Park  station  to  be 
metallurgist  in  charge.  Three  other 
chemical  and  metallurgical  investigators 
are  already  assisting  him  on  these  proj¬ 
ects. 

New  field  station  construction  by  the 
Bureau  will  be  greatly  accelerated  by 
allotments  granted  from  the  old  funds 
of  PWA.  The  principal  new  construc¬ 
tion  will  be:  A  new  building  for  the 
mining  experimental  station  at  College 
Park,  Md.,  costing  $350,000;  an  exten¬ 
sion  of  the  petroleum  experimental  sta¬ 
tion  at  Bartelsville,  Okla.,  with  a  Gov¬ 
ernment  allotment  of  $250,000  and 
additional  funds  donated  by  the  local 
chamber  of  commerce;  an  improvement 
of  roads,  grounds,  and  fences  at  Bruce- 
ton,  Pa.,  explosives  testing  ground  and 
experimental  mine.  Senator  Thomas,  of 
Utah,  favorably  reported  the  bill  to  con¬ 
struct  an  $800,000  station  at  Salt  Lake 
City,  but  this  remains  in  the  calendar  of 
the  Senate,  unacted  on. 

Interruption  of  the  helium  investiga¬ 
tions  and  the  production  of  helium  for 
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balloon  usage  has  resulted  in  a  change 
of  character  of  the  work  at  the  Amarillo 
laboratory  of  the  Bureau.  The  same 
technical  direction  will  continue,  but  the 
projects  will  relate  to  fundamental 
physical  and  thermal  studies  on  natural- 
gas  flow  and  pipe-line  phenomena  of  im¬ 
portance  to  petroleum  and  natural-gas 
transmission  engineers.  The  loss  of  the 
last  Navy  dirigible  makes  discontinu¬ 
ance  of  helium  operations  necessary,  as 
the  remaining  Army  and  Navy  require¬ 
ments  are  almost  negligible  compared 
with  the  producing  capacity  of  the 
Bureau  plant. 

Manganese  Exploration 

As  a  work-relief  project,  an  ex¬ 
ploratory  development  of  the  mangan¬ 
ese  deposits  near  Chamberlain,  S.  D.,  ' 
has  been  proposed.  One  of  the  most 
acceptable  proposals  is  that  the  State 
should  set  aside  some  of  this  publicly 
owned  territory  for  pit  and  trench  ex¬ 
ploration,  with  the  use  of  work-relief 
money  for  the  employment  of  those  en¬ 
titled  to  such  moneys  from  the  Federal 
Government.  Simultaneously,  the  pro¬ 
posal  contemplates  experimental  labora¬ 
tory-scale  ore-dressing  and  metallurgi¬ 
cal  studies.  As  soon  as  the  laboratory 
investigations  warrant,  a  semi-works- 
scale  pilot  plant  in  the  field  would  also 
be  contemplated. 

The  principles  already  described  in 
E.&M.J.  (see  May  issue,  pages  214-15) 
would  apply  here.  The  objective  would 
be  the  establishment  of  proved  reserves 
and  the  development  of  processes  suit¬ 
able  for  their  utilization.  Should  such 
processes  prove  economic  under  present 
business  conditions,  some  commercial¬ 
ization  might  follow.  But  at  the  outset 
Government  planners  would  be  quite 
content  if  they  could  merely  establish 
the  scope  and  best  method  of  opening  up 
these  deposits  and  the  prospective  cost 
and  best  method  of  operation  in  event  of 
emergency. 

The  Chamberlain  site  is  being  most 
seriously  considered,  as  there,  according 
to  United  States  Geological  Survey  es¬ 
timates,  occurs  one  of  the  largest  man- 
ganiferous  deposits  known  in  the  world. 
The  economic  limitation  thus  far  has, 
of  course,  been  lack  of  ore-dressing  and 
metallurgical  method  suitable  for  profit- 
seeking  operation. 

If  this  manganese  project  should  be 
undertaken,  it  is  likely  that  other  similar 
proposals  would  find  acceptance  in 
Washington,  with  respect  to  other 
regions  or  for  other  deficiency  minerals 
and  metals.  (See  E.&M.J.,  January, 
1935,  page  11.) 

More  Talk  of  NRA 

The  Administration  refuses  to  con¬ 
sider  NRA  as  dead.  The  President 
brought  out  the  Administration  pul- 
motor  in  the  form  of  a  letter  to  leaders 
in  the  House  and  the  Senate  just  be¬ 
fore  Congress  adjourned.  Virtually,  his 
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request  was  for  the  establishment  of  a 
joint  Congressional  committee  which 
would  seek  during  the  recess  period  to 
formulate  a  new  law  that  would  re¬ 
establish  NRA  in  its  former  sweep  and 
influence. 

Washington  was  frankly  surprised  by 
this  action  of  the  President.  It  sees  no 


Are  Minerals  Munitions? 

World  news  may  soon  become  even 
more  important  than  Washington  prob¬ 
lems  to  the  mining  industry.  The  seri¬ 
ousness  of  the  Ethiopian  controversy 
cannot  be  disguised.  Intimately  inter¬ 
woven  interests  of  the  great  powers,  in¬ 
cluding  those  of  the  United  States,  make 
such  controversy  of  almost  as  great  con¬ 
cern  in  the  United  States  as  in  Europe. 

Movement  of  mineral  products  may 
be  affected  in  many  areas.  Not  only  is 
military  limitation  expected;  legislative 
control  also  may  be  undertaken  by  neu¬ 
tral  governments.  A  large  crop  of  bills 
which  sprang  up  in  Washington  with 
this  objective  commonly  referred  to 
“munitions”  or  “arms  traffic”  control. 
Clear  definition  of  these  terms  is  obvi¬ 
ously  impossible  even  in  the  one  resolu¬ 
tion  enacted  as  an  effort  to  compel  an 
ultra-neutral  policy  on  the  part  of  the 
United  States.  That  enactment  requires 
the  President  during  the  next  six  months 
to  prevent  shipment  of  munitions  to 
belligerents,  thus  reserving  until  the 
next  session  of  Congress  opportunity 
for  direct  Congressional  control  of  these 
matters  should  the  world  become  in¬ 
volved  in  hostilities. 

The  Planning  Committee  for  Mineral 
Policy,  which  seemed  destined  to  have 
a  large  part  in  influencing  these  mat¬ 
ters  with  respect  to  shortage  of  strategic 
metals  and  minerals,  really  took  no  part 
in  Washington  affairs  during  the  sum- 
m.er.  Differences  of  opinion  within  the 
committee  as  to  its  duties  and  functions 
occasioned  almost  complete  inactivity. 
Hence  it  is  not  unfair  to  say  that  this 
board  is  moribund,  if  not  dead.  Those 
who  hoped  for  much  in  the  way  of  fur¬ 
thering  some  economic  policies  for  min¬ 
eral  development  and  control  have  noted 
this  development  with  great  regret ; 
some  still  hope  that  a  renewal  of  ac¬ 
tivity  can  be  accomplished  during  the 
coming  fall  and  winter. 


possible  basis  within  the  past  Court  de¬ 
cision  for  making  a  useful  effort  in  this 
way  with  respect  to  all  industry.  Fur¬ 
thermore,  until  the  Guffey  bill  has  been 
tried  out  in  Administration  practice  and 
has  its  court  review,  it  is  doubtful 
whether  even  the  natural  resource  in¬ 
dustries  can  usefully  be  subject  to  fur¬ 
ther  NRA  type  of  control. 

The  most  significant  point  in  this  ac¬ 
tion  is  the  renewed  evidence  which  it 
gives  of  the  President’s  determination 
to  pursue  his  course  of  reform.  He  is 


no  longer  hampered  in  his  thinking  or 
in  his  public  action  by  the  threat  of  inter-  ] 
fering  with  recovery.  Thus  that  degree  1 
of  renewed  prosperity  which  is  a  com-  I 
fort  to  business  men  is  also  a  basis  for  n 
political  threat  of  further  radical  action  | 
from  the  White  House.  2 

A  substantial  number  of  industrial 
groups  are  applying  to  the  Federal 
Trade  Commission  for  trade  practice 
conferences  with  a  view  to  establishing 
rules,  both  those  legally  enforceable, 
Class  I,  and  those  which  are  only  mor¬ 
ally  binding.  Class  II. 

Trade  Adviser 

Mineral  reports  from  the  Consular 
Service  and  State  Department  represen¬ 
tatives  throughout  the  world  will  be 
substantially  improved  by  the  naming 
of  a  special  technical  adviser  to  work 
with  the  foreign  service  officers. 
(Charles  W.  Wright,  who  has  been  chief 
engineer  of  the  mining  division  of  the 
Bureau  of  Mines,  has  been  detailed  to 
this  service  and  is  already  abroad  un¬ 
dertaking  the  responsibility  of  collabora-  J 
tion  with  the  foreign  service  in  planning 
the  trade  information  to  be  supplied. 
For  the  present  Mr.  Wright  continues 
as  a  member  of  the  technical  staff  in  the 
Economics  Branch  of  the  Bureau,  but 
he  is  also  accredited  as  a  member  of  the 
Consular  Service  of  the  State  Depart¬ 
ment,  with  station  in  Rome. 

The  new  cotton  policy  of  the  Depart¬ 
ment  of  Agriculture  appeared  at  first  a 
firm  step  toward  the  restoration  of  for¬ 
eign  markets  for  this  Southern  crop. 
The  original  plan  of  the  Administration 
to  reduce  the  loan  value  of  the  crop 
had  the  great  merit  of  permitting  world 
prices  to  stabilize  at  a  lower  level  than 
last  year  and  thus  give  a  renewed  out¬ 
let  for  American  production.  Further-  " 
more,  the  step  seemed  one  toward  a  | 
new  form  of  export  subsidy,  a  very  im-  : 
portant  indicator  of  the  trend  of  think-  ^ 
ing  of  the  Administration  with  respect  | 
to  all  exportable  surpluses  of  American  I 
produced  goods.  i 

Mineral  executives  may  well  watch  * 
with  interest  to  see  whether  there  is  not  _ 
like  opportunity  for  Federal  stimulation  S 
of  foreign  markets  for  American  metals 
and  non-metallic  minerals — phosphate 
rock,  for  example.  If  success  is  achieved 
for  the  farmer  with  respect  to  any  agri¬ 
cultural  commodity,  then  the  mineral  * 
bloc  in  Congress  can  be  expected  to  ask  ‘ 
for  like  favors  for  the  products  of  the  i 
mines  of  their  states.  As  yet,  however,  | 
this  is  merely  a  short  step  on  a  long  I 
road  of  policy  making.  I 

Washington  wonders  what  is  the  real  j 
explanation  of  the  sudden  outburst  from  I 
the  White  House  against  Soviet  propa-  n 
ganda  in  the  United  States.  Business  | 
men  are,  of  course,  disturbed  by  this  | 
episode,  fearing  that  it  may  grow  into  i? 
a  business  obstacle  preventing  any  bene-  ‘ 
fits  being  gained  from  the  commercial 
pact  entered  into  only  a  few  weeks 
earlier. 
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Preparations  Being  Made  for  Mining 
Iron-Ore  Deposits  in  Utah 

Railroad  to  Iron  Mines  Is  Completed  and  General  Construction  Under  Way — 
Lead  and  Copper  Smelters  Expected  to  Open  in  October — Sheba  Gold  to  In¬ 
stall  New  Equipment  and  Expand  Development 


have  been  resumed  at  the  O.  K.  Silver 
mine,  in  the  Erickson  mining  district 
near  Eureka,  after  many  years  of  idle¬ 
ness.  The  Charm  Gold  mine,  near 
Delta,  is  also  being  rehabilitated  for 
steady  operation. 

Leasers  operating  in  the  Lewiston 
Peak  property,  at  Mercur,  shipped  dur¬ 
ing  July  40  carloads  of  ore  carrying 
1  oz.  gold  to  the  ton.  The  discovery 
was  made  near  the  surface  in  the  Mer¬ 
cur  bed.  The  Lewiston  Peak  company 
is  shipping  150  tons  daily,  according  to 
George  W.  Snyder,  manager,  from  the 
Consolidated  Mercur  dump  and  the  de¬ 
posits  opened  in  the  new  shaft  to  the 
Manning  mill. 

Four  feet  of  high-grade  ore  has  been 
struck  in  the  1101  winze  of  Park  City 
Development  Company,  according  to 
A.  L.  Hurley,  manager,  below  the 
1,240-ft.  level.  Deepening  of  the  shaft 
to  develop  this  important  showing  at 
depth  has  been  ordered. 

Net  profit  of  Silver  King  Coalition 
for  the  second  quarter  of  the  year 
amounted  to  $64,433.50  after  taxes  and 
depreciation  but  before  depletion.  The 
company  shipped  during  this  period  733 
tons  of  lead  concentrates  and  3,930  tons 
of  zinc  concentrates. 

A  heavily  mineralized  east-west  fis¬ 
sure  is  being  developed  in  the  Ontario 
quartzite  in  the  Park  Standard  mine, 
according  to  a  recent  statement  by  N,  A. 
Dunyon,  manager. 

Officers  of  the  Sheba  Gold  Mines,  30 
miles  south  of  Gold  Hill,  in  the  Deep 
creek  range,  are  planning  to  install  a 
4-ft.  ball  mill  and  flotation  machinery. 
The  company  is  now  developing  gold 
ore  in  the  Martin  level  and  operating 
the  mill  on  a  limited  scale. 


PREPARATIONS  to  mine  the  Iron 
Mountain  deposits  of  the  Columbia 
Steel  Company  have  made  another  step 
forward  with  the  completion  of  the  new 
14-mile  branch  railroad  from  Desert 
Mound  to  the  south  side  of  the  moun¬ 
tain,  affording  a  direct  connection  be¬ 
tween  the  Iron  deposit  and  the  Union 
Pacific  branch  line  at  Cedar  City,  Iron 
County,  Utah.  New  equipment  is  be¬ 
ing  installed  by  the  company  prepara¬ 
tory  to  opening  the  Black  Hawk  prop¬ 
erty.  A  warehouse,  an  office  building, 
a  laboratory,  machine  shop,  truck  ga¬ 
rage,  compressor  house,  an  employees’ 
garage,  electrical  sub-station,  and  facili¬ 
ties  for  storing  gas  and  oil  are  being 
built.  Water  for  mining  and  culinary 
purposes  has  already  been  developed. 
A  13S-hp.  electric  shovel  with  a  2i-yd. 
capacity  for  mining  and  stripping  has 
been  installed.  Newly  mined  ore  will 
be  run  through  primary  and  secondary 
crushers,  conveyed  to  a  screening  and 
loading  station,  where  it  will  be  classi¬ 
fied,  and  then  loaded  on  railroad  cars  at 
a  three-side  tipple.  Trackage  and  load¬ 
ing  facilities  will  have  a  capacity  for 
loading  and  moving  50  carloads  daily. 
First  ore  shipments  from  the  new  plant 
are  expected  to  start  to  the  I  ronton, 
Utah,  plant  early  in  November. 

^  Mining  and  smelting  in  Utah  and  the 
intermountain  region  promise  to  take 
on  renewed  life  in  October  with  the  re¬ 
opening  of  the  American  Smelting  & 
Refining  lead  smelter  at  Murray,  closed 
since  April  1,  and  the  starting  up  this 
fall  of  the  copper  smelter  of  the  Inter¬ 
national  Smelting  Company  at  Tooele, 
Utah.  For  several  years,  A.  S.  &  R. 
x)fficials  have  followed  the  policy  of 
closing  the  Murray  lead  smelter  in  the 
spring  and  reopening  in  the  fall,  when 
the  stockpiles  have  been  built  up.  The 
usual  fall  reopenuag  of  this  plant  is  fore¬ 
shadowed  by  the  employment  of  work¬ 
men  for  rehabilitating  the  plant. 

Similar  preliminary  work  is  being 
done  at  the  copper  snaelter  of  the  Inter¬ 
national  Smelting  Company  at  Tooele. 
New  85-lb.  rails  are  being  laid  for  the 
spur  connecting  the  plant  with  the  Den¬ 
ver  and  Rio  Grande  Western  branch 
railroad.  A  maintenance  .crew  is  also  at 
work. 

^  A  resumption  of  copper  smelting, 
providing  employment  for  250  men,  will 
depend  largely  on  business  conditions. 
A  decision  on  the  reopening  of  the 
Walker  Copper  mine,  in  Plumas  County, 
Calif.,  is  to  be  made  about  Oct.  1.  If 


market  conditions  warrant,  the  mine 
will  resume  production  and  the  mill  be 
put  into  operation.  Concentrates  will 
be  shipped  to  the  Tooele  plant  for  smelt¬ 
ing.  In  the  interim,  the  maintenance 
crew  at  the  Walker  has  been  increased 
to  100. 

At  the  Mountain  City  Copper  prop¬ 
erty,  also  owned  by  the  International 
Smelting  Company,  plans  are  being 
made  to  haul  2,000  tons  of  ore,  now 
stored  in  stockpiles  on  the  surface,  to 
Elko,  90  miles  distant,  so  that  if  the 
smelter  does  reopen,  the  ore  can  be 
shipped  to  the  Tooele  establishment  for 
treatment. 

■^A  number  of  old  properties,  inactive 
for  some  time,  have  resumed  shipments. 
The  Columbus  Rexall  at  Alta,  Utah,  has 
shipped  several  carloads  of  ore,  one  lot 
clearing  $4,837.52  for  the  shippers.  The 
Cardiff  mine,  in  Big  Cottonwood,  is 
shipping  regularly  a  silver-lead  ore. 

Developments  include  the  announce¬ 
ment  that  Utah  Sulphur,  Inc.,  will  de¬ 
velop  sulphur  deposits  in  Emery  County, 
near  Green  River,  Utah.  Roads  are 
being  built  to  the  holdings  of  the  com¬ 
pany. 

Yankee  Mine,  in  American  Fork 
Canyon,  is  shipping  concentrates  from 
its  revamped  gravity  concentrator  and 
also  direct  shipping  ore.  Operations 


Placer  gravel  la  dumped  into  a  truck-mounted  trommel  acreen  which  rejecta 
overaize  of  5  in.,  and  undersize  ia  conveyed  to  trncka  for  delivery  to  the 
San  Juan  Metala  Corporation’a  mill.  In  Colorado 
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Base-Metal  and  Gold  Mines  in 
Montana  Show  Steady  Improvement 

Morning  Glory  Mines  Install  a  Hadsel  Mill — Several  Companies  Are  Enlarg¬ 
ing  Their  Cyanide  Plants — Gold  Dredging  Started  in  Adler  Gulch — ^Virginia 
City  Will  Expand  Its  Flotation  Facilities 


Ruby  gulch  Mining  Company, 
_  operating  near  Zortman,  Phillips 
County,  Mont.,  is  preparing  to  mine 
low-grade  and  medium-grade  gold  ore 
for  a  new  300-ton  cyanide  mill  which 
probably  will  be  erected  in  the  next 
few  months. 

•♦■Little  Ben  Mining  Company,  operat¬ 
ing  the  August  group  of  gold  claims 
near  Landusky,  Phillips  County,  is  in¬ 
creasing  its  milling  capacity  to  150  tons 
per  day.  The  ore  is  subjected  to  coarse 
crushing  and  then  leached  with  cyanide 
solution.  Power  is  supplied  by  a  110 
hp.  diesel  engine.  The  company  is  in¬ 
stalling  another  diesel  plant  of  225  hp., 
which  may  be  ready  for  operation  in 
September,  according  to  P.  A.  Wick¬ 
ham,  Los  Angeles  mining  engineer,  in 
charge  of  operations. 

■♦■John  L.  Templeman,  of  Butte,  -re¬ 
cently  purchased  the  Isele  silver  claim, 
in  the  southwest  part  of  Butte.  Work 
was  resumed  at  the  property  around  the 
middle  of  August. 

■♦■Basin  Montana  Tunnel  Company  is 
treating  more  than  200  tons  of  silver- 
gold-lead-zinc  ore  at  its  Comet  mill, 
near  Basin,  Jefferson  County.  The 
Comet  has  been  unwatered  to  the  600 
level.  Recently  some  high-grade  gold 
ore  was  encountered  on  the  600  level 
of  the  company’s  Grey  Eagle  mine.  Cus¬ 
tom  ore  will  soon  be  milled  from  the 
Mount  Washington  mine,  near  Wickes. 

■♦■  Morning  Glory  Mines,  near  Basin,  is 
installing  a  Hadsei  mill  to  crush  its 
lower-grade  ores,  which  will  be  treated 
by  flotation.  The  company  has  been  a 
steady  shipper  of  high-grade  silver-gold 
ore. 

■♦■United  Gold  Mines  of  Duluth,  headed 
by  Clement  Quinn,  is  enlarging  the 
capacity  of  its  cyanide  plant  at  the 
Golden  Messenger  mine,  near  York, 
Lewis  and  Clark  County.  J.  D.  Archi¬ 
bald  is  in  charge  of  operations. 

■♦■Humphrey  Gold  Mining  Corporation, 
of  Denver,  has  started  operations  with 
its  dragline  dredge  equipment  in  Alder 
Gulch,  Madison  County.  The  placers 
are  being  worked  from  Nevada  City 
southward,  where  the  company  controlls 
5  miles  of  land,  part  of  which  was 
worked  by  the  dredges  of  the  Conrey 
Company.  Several  draglines  are  oper¬ 
ated  from  a  central  tower  over  150  ft. 
high.  The  company  used  twelve  car¬ 
loads  of  equipment  in  the  installation 
of  its  excavating,  gold-saving,  and 
stacking  machinery  and  is  conducting 


one  of  the  largest  placer  operations  in 
the  West. 

■♦■  Fairview  Mining  Company,  operating 
in  Wisconsin  Gulch,  Madison  County, 
has  encountered  the  faulted  portion  of 
its  vein.  According  to  manager  C.  M. 
Roos  it  is  expected  that  shipments  of 
gold  ore  will  be  made  soon. 

♦■  At  a  special  meeting  of  stockholders, 
the  capital  stock  of  Jardine  Mining 
Company  was  increased,  and  strong 
Eastern  interests  have  entered  the  com¬ 
pany,  according  to  Harry  C.  Bacorn, 
president  and  general  manager.  The 


The  apparent  upward  activity  of 
the  non-ferrous  mining  industry 
and  the  social  and  economic  trends  dur¬ 
ing  the  past  year  will  afford  members 
attending  the  Western  Division  of  the 
American  Mining  Congress  at  the 
Palmer  House,  in  Chicago,  from  Sept. 
23  to  27.  the  opportunity  for  some 
lively  and  interesting  discussions.  At 
the  noon  luncheon  on  Sept.  23,  with 
James  F.  Callbreath  presiding,  the 
delegates  will  meet  Howard  1.  Young, 
president;  E.  A.  Hamilton,  chairman 
Western  Division;  W.  B.  Daly,  chair¬ 
man  program  committee,  and  Julian  D. 
Conover,  secretary. 

Speakers  for  the  afternoon  session 
and  their  subjects  are:  Dr.  C,  K,  Leith, 
vice-chairman.  Planning  Committee  for 
Mineral  Policy,  National  Resources 
Board,  “Planning  for  Production  of 
Mineral  Products”;  John  Wellington 
Finch,  “The  Government’s  Policy  To¬ 
ward  Western  Mineral  States”;  Harold 
I.  Ickes,  Secretary  of  the  Interior,  who 
may  possibly  speak  on  “Our  Public 
Land  Policy.” 

On  Sept.  24  Robert  E.  Tally  will 
speak  on  “Workable  Stabilization  of 
Mineral  Production.”  He  will  be  fol¬ 
lowed  by  W.  Mont  Ferry,  who  may 
discuss  “Non-Ferrous  Industries  and 


company  is  now  producing  at  a  profit, 
and,  with  the  new  financing,  will  en¬ 
large  its  output  of  gold,  silver,  tungsten, 
and  arsenic  materially.  Seventy-five 
men  are  employed  at  Jardine,  Park 
County,  and  the  company  has  its  own 
hydro-electric  plant. 

■♦■Virginia  City  Gold  Mining  Company, 
operating  the  Prospect  group,  in  Madi¬ 
son  County,  is  enlarging  its  flotation 
mill  to  treat  70  tons  per  day  and  is 
erecting  a  cyanide  plant  of  150  tons’ 
capacity  to  treat  present  flotation  tail¬ 
ings  and  an  accumulated  tailings  dump. 
R.  E.  Sawyer,  of  Butte,  is  in  charge  of 
operations. 

■♦■  Pohlman  interests  and  Charles  Weth- 
ered,  of  Spokane,  have  taken  over  the 
Big  Seven  mine,  in  the  Neihart  district, 
Cascade  County,  and  are  now  operating 
actively. 

♦■  Basin  Goldfields,  Ltd.,  1^  miles  north¬ 
west  of  Basin,  is  steadily  developing  ore- 
bodies  of  milling  and  shipping  grade  ore. 


National  Prosperity.”  Key  Pittman 
will  take  for  his  subject,  “Effect  of 
Silver  Purchase  Policy  on  World  Cur¬ 
rencies  and  Trade.”  A  luncheon  spon¬ 
sored  by  the  Western  Mine  Operators 
Associations  will  follow  the  morning 
speakers.  The  fourth  session  will  be 
devoted  to  discussions  of  developments 
of  detachable  bits,  and  D.  Harrington, 
of  the  Bureau  of  Mines,  will  speak  on 
“Developing  Safety  Methods  in  Metal 
Mining.”  Discussion  giving  descrip¬ 
tion  of  effective  safety  practices  in  the 
non-ferrous  mines  will  follow. 

On  Sept.  25,  the  morning  session  will 
be  devoted  to  methods  of  efficient  under¬ 
ground  haulage,  dust  control,  improved 
underground  lighting,  direct  reduction 
of  iron  ore  to  steel,  and  developments 
in  geophysical  prospecting.  D.  E. 
Cummings,  field  ^  director  of  Saranac 
Laboratory  for  the  Study  of  Tubercu¬ 
losis,  will  speak  on  “Prevention  of 
Silicosis  Through  Modern  Dust  Con¬ 
trol.”  The  topic  of  discussion  at  the 
luncheon  will  be  “Industrial  Relations 
in  the  Tri-State  District.”  M.  D.  Har- 
baugh,  secretary  of  the  Tri-State  Zinc 
and  Lead  Ore  Producers’  Association, 
will  be  the  principal  speaker.  Follow¬ 
ing  this  discussion  the  remainder  of  the 
day  will  be  given  to  general  subjects 


Program  of  Mining  Congress  Meeting 
Will  Promote  LiveTopics  for  Members 

New  Markets  and  Uses  for  Base  Metals  and  Minerals,  Labor  Relations  and 
Social  Legislation,  National  Silver  Policy,  and  the  Government’s  Policy 
Toward  Western  Mining  States  Are  Current-Interest  Topics  to  Be  Consid¬ 
ered  at  Meeting  in  Chicago  Sept.  23  to  27 
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Mexican  Ministry  of  National 
Economy  Creates  Service  Bureau 

Arbitration  Between  Workmen  and  Operators  Prevents  a  Strike  in  the  Santa 
Eulalia  and  Fresnillo  Mining  Districts — Organized  Mexican  and  American 
Miners  Seek  Mutual-Aid  Agreements 


dealing  with  industry,  government  and 
major  factors  involved  in  the  rehabili¬ 
tation  of  the  mining  industry.  C.  F. 
Kelly,  president  of  Anaconda  Copper, 
is  the  suggested  speaker  for  the  topic 
“Industry’s  Responsibility  to  Its  Gov¬ 
ernment,  Its  Employees,  Its  Stock¬ 
holders.”  C.  R.  Gray,  president  of  the 
Union  Pacific  System,  has  been  asked 
to  deliver  an  address  entitled  “The  Chal¬ 
lenge  to  Industry.”  Other  suggested 
speakers  on  that  day  will  be  Stanly  A. 
Easton,  president  of  Bunker  Hill  & 
Sullivan,  and  H.  DeWitt  Smith,  of 
Newmont  Mining  Corporation,  the 
latter  speaking  on  “Modern  Industrial 
Relations  in  the  Metal  Mining  Indus¬ 
tries.” 

The  seventh  session  on  the  morning 
of  Sept.  26  will  treat  the  subject  of 
taxation.  A.  W.  Dickinson,  American 
Mining  Congress,  will  speak  on  “The 
Revenue  Act  of  1935.”  The  covering 
of  a  broader  field  of  taxation  will  be 
taken  up  by  H.  B.  Fernald,  of  Loomis, 
Suffern  &  Fernald,  who  will  speak  on 
“International  Tax  Problems.”  The 
subject  of  additional  taxes  to  meet 
present-day  social  legislative  require¬ 
ments  will  be  discussed  by  a  speaker  to 
be  announced  at  the  meeting.  E.  C. 
Alvord,  attorney,  will  enlighten  the 
members  on  “Treasury  Treatment  of 
Depreciation  Allowances.”  Carl  Zapffe, 
manager  of  iron-ore  properties  of  the 
Northern  Pacific  Railway,  will  tell 
about  taxation  in  the  iron  country.  The 
luncheon  on  this  day  will  be  sponsored 
by  the  Lake  Superior  Iron  Ore  Associ¬ 
ation  and  the  subject  for  discussion  will 
be  announced  later. 

The  eighth  session  will  be  spent  on 
the  Wagner  labor  disputes  law,  social 
legislation,  and  30  hour  bills.  The  sug¬ 
gested  speaker  is  Harper  Sibley,  presi¬ 
dent  of  the  United  States  Chamber  of 
Commerce.  Discussion  on  the  im¬ 
portant  subjects  mentioned  in  the  fore¬ 
going  will  be  made  by  the  leaders  in  all 
branches  of  the  mineral  industry.  The 
matter  of  labor  union  responsibilities  in 
the  industry  will  also  be  given  con¬ 
sideration. 

On  Sept.  27  members  will  hear  about 
flotation  of  gold  and  oxidized  gold,  and 
gold  occurrences  in  Arizona.  Edward 
L.  Sweeney,  consulting  engineeir,  of 
Denver,  will  speak  on  “Recent  Trends 
in  Design  and  Construction  of  Gold  and 
Silver  Mill.”  The  subject  of  handling 
heavy  media  in  mineral  separation  and 
the  advantages  of  modern  explosives 
will  also  be  discussed  at  this  session. 
The  topic  at  the  luncheon  will  be  “Co¬ 
operative  Action  in  Behalf  of  Mining.” 
A  conference  of  presidents  of  coal  and 
metal-mining  associations  will  be  held 
to  concur  on  coordinated  action.  Trips 
will  be  arranged  by  the  local  trips 
committee. 

An  exposition  of  mining  equipment 
and  supplies  will  be  held  in  connection 
with  the  meeting,  with  leading  manu¬ 
facturers  of  mining  equipment  partici¬ 
pating. 


New  exploitation  work 

and  the  resumption  of  operations 
on  properties  that  have  been  idle  for  a 
long  time  are  features  of  current  activi¬ 
ties  in  the  Mexican  mining  industry. 

The  Ministry  of  National  Economy 
has  made  a  special  department  of  the 
Natural  Resource  Exploration  Bureau, 
whose  field  work  will  cover  the  states 
of  Guanajuato,  Zacatecas,  and  Michoa- 
can.  This  department  will  render  free 
advice  to  the  mining  industry  and  to 
small-scale  miners.  It  will  also  give 
assistance  in  exploring  mineral  lands  to 
cooperative  societies  of  miners. 

The  American  Smelting  &  Refining 
Company  has  brought  Dr.  W.  W.  Gay, 
noted  American  specialist  in  lung  dis¬ 
eases,  to  Mexico  for  the  purpose  of  in¬ 
vestigating  alleged  cases  of  silicosis 
among  some  of  its  underground  em¬ 
ployees.  It  is  the  company’s  desire  to 
render  specialized  service  for  the  study 
of  this  disease,  in  addition  to  that  of¬ 
fered  by  the  physicians  of  the  federal 
labor  department. 

The  National  Railways  of  Mexico  an¬ 
nounces  that  the  construction  of  the 
branch  railroad  between  Michos  and 
Suchil,  Durango,  serving  a  large  mining 
region,  will  be  resumed  in  October,  at 
the  end  of  the  rainy  season. 

■♦■Kildun  Mining  has  obtained  from  a 
Mexico  City  federal  district  court  an 
injunction  against  the  enforcement  of 
the  ruling  of  the  federal  board  of  con¬ 
ciliation  and  arbitration  that  the  strike 
now  on  among  its  employees  is  legal  and 
justified. 

The  agricultural  ministry  has  ap¬ 
proved  plans  submitted  by  Mexican 
Candelaria  Company  for  building  a  dam 
on  the  Las  Truchas  River,  Sinaloa,  to 
store  4,000,000  cubic  meters  of  water 
to  assure  the  steady  operation  of  elec¬ 
tric  machinery  in  the  mining  com¬ 
pany’s  metal-treatment  plants.  The  dam 
will  cost  210,000  pesos  (approximately 
$60,000,  U.  S.). 

4-  Large  ore  shipments  from  mines  in 
central  Mexico  have  obliged  the  smel¬ 
ter,  at  Fresnillo,  Zacatecas,  to  go  on  a 
24-hour  daily  operation  basis,  according 
to  the  ministry  of  national  economy. 

Arrangements  for  a  fraternal  and 
mutual  aid  agreement  are  being  made 
by  the  Union  of  Mine,  Metallurgical  and 


Smelter  Workers  of  the  Mexican  Re¬ 
public  with  organized  American  miners 
and  mill  and  smelter  employees.  The 
union  claims  a  membership  of  50,000. 

4-  Mines  of  the  Piedra  Bola  Mining,  in 
Jalisco,  which  were  closed  for  several 
weeks  by  a  strike,  are  now  functioning 
normally. 

4-  Work  has  been  intensified  on  the 
Esperanza  mineral  lot,  Rosales  munici¬ 
pality,  Chihuahua. 

4- The  San  Francisco  Mines  of  Mexico, 
Ltd.,  treated  during  the  month  of  July, 
32,790  metric  tons  sulphides  and  7,720 
metric  tons  oxides.  Lead  concentrates 
produced  totaled  5,152  metric  tons,  and 
zinc  concentrates,  2,400  metric  tons. 

4-  Cia.  Minera  Plomosa,  S.  A.,  has  com¬ 
menced  exploitation  work  on  the  Clar- 
ines  tract,  Santa  Barbara  municipality. 
Chihuahua  state.  Cia.  Minas  de  Oro 
del  Pacifico,  S.  A.,  has  begun  operations 
on  the  El  Molino  property,  Mazatlan 
municipality,  Sinaloa  state. 

4-  A  syndicate  organized  by  Watson  and 
White,  of  New  York  City,  as  acquired, 
by  stock  purchase,  a  majority  interest 
in  the  old  Los  Cuates  mine,  now  offi¬ 
cially  known  as  the  San  Jose  de  Le¬ 
desma,  Badiraguato  municipality,  Sina¬ 
loa  state.  It  is  proposed  to  get  the 
mine  ready  for  operations  at  an  early 
date.  Work  was  suspended  in  this  mine 
at  the  outbreak  of  the  revolution  in  191 1 
and  it  has  been  idle  for  almost  24  years. 
The  mine  was  first  opened  in  1885  and 
it  was  formerly  a  producer  of  gold  and 
silver  ore. 

4-  Movement  of  ore  and  minerals  from 
mines  and  smelters  in  central  Mexico  is 
now  normal  after  some  disruption  of 
rail  service  due  to  washouts  and  land¬ 
slides  caused  by  prolonged  and  torren¬ 
tial  rains  this  summer. 

4-  Strike  movements  for  higher  pay  that 
involved  two  major  mining  companies 
were  averted  by  the  intervention  of  the 
federal  labor  department.  A  strike  of 
4,000  employees  of  the  Zacatecas  state 
properties  of  Fresnillo  Mining  was  called 
off  a  few  hours  after  it  had  started,  as 
the  labor  department  induced  the  dis¬ 
gruntled  workmen  to  accept  arbitration. 
A  like  movement  was  abandoned  before 
it  had  started  by  workers  of  the  Santa 
Eulalia,  Chihuahua  state,  unit  of  the 
Potosi  Mining  Company.  These  workers 
also  accepted  arbitration. 
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Gold  Exports  from  Canada  Second  to 
Dominion’s  Entire  Commodity  Trade 

Canadian  Gold  Mines  Contribute  Strength  to  Country’s  Trade  and  Finance — 
Chromium  Mining  &  Smelting  Corporation  Starts  Operation  of  Reduaion 
Plant — Dome  Putting  Down  New  Shaft 


The  relative  importance  to 
Canada  of  the  gold-mining  industry 
is  now  fairly  obvious  to  the  people  of 
the  Dominion.  Its  vital  relation  to  com¬ 
mercial  credits  abroad  and  to  the  federal 
government’s  obligations  abroad  was  re¬ 
alized  by  government  officials  some 
years  ago,  and  the  Prime  Minister  has 
acknowledge  publicly  the  important  part 
gold  from  the  mines  has  played  in  Do¬ 
minion  finances.  Though  gold  consti¬ 
tuted  last  year  53  per  cent  in  value  of 
the  metal  output,  37  per  cent  of  the 
total  mineral  output,  and  one-fifth  of  the 
value  of  the  field  crops,  it  had  a  dispro- 
portioiiate  influence  on  external  trade  and 
finance.  Discussing  the  present  active 
and  widespread  development  of  gold 
throughout  the  Dominion,  the  report 
says :  “The  economic  importance  of  pri¬ 
mary  gold  production  to  the  Dominion 
may  be  better  appreciated  when  it  is 
stated  that  the  net  value  of  gold  exports 
was  surpassed  only  by  the  favorable 
balance  of  exports  in  the  entire  com¬ 
modity  trade  of  the  Dominion,  the  fav¬ 
orable  balance  of  $145,000,0()0  in  the 
entire  commodity  trade  being  raised  to 
$239,200,000  when  the  balance  of  gold 
exports  is  included.  Again,  the  net 
value  of  gold  exports  equaled  41  per  cent 
of  the  net  interest  and  dividend  pay¬ 
ments  to  foreign  holders  of  Canadian 
securities,  whether  governmental,  mu¬ 
nicipal,  or  corporation,  and  were  $19,- 
200,000  in  excess  of  the  Dominion’s 
requirements  to  meet  its  capital  pay¬ 
ments  on  maturing  bonds.”  It  is  also 
interesting  to  note  that  the  Canadian 
gold  production  per  capita  has  increased 
within  the  last  decade  from  $3.86  in  1926 
to  $9.45  in  1934. 

The  report  repeats  the  suggestion, 
originating  recently  in  Great  Britain, 
that  representatives  of  the  gold  indus¬ 
try  in  the  various  countries  be  invited 
to  consult  with  the  next  World  Eco¬ 
nomic  and  Monetary  Conference,  in 
order  to  make  available  information  and 
estimates  on  gold  production,  present 
and  future,  which  only  they  can  pro¬ 
vide. 

BRITISH 

COLUMBIA 

In  the  Bridge  River  area,  at  the  Bra- 
lorne,  3,844  oz.  of  gold,  valued  at  $134,- 
540,  was  produced  in  July  from  11,929 
tons  of  ore,  including  about  1,000  tons 
trucked  from  Bradian  since  the  merger 
on  July  11.  This  compared  with  3,037 
oz.  gold  recovered  in  June  from  10,920 
tons  of  ore.  The  5,000-ft.  crosscut  that 


is  being  driven  from  Bralorne  8th  level 
to  connect  with  Bradian  No.  2  shaft 
intersected  a  mineralized  zone  8  ft.  wide 
when  about  500  ft.  from  the  main  adit. 

The  power  house,  machine  plant,  and 
two  smaller  buildings  of  the  Consoli¬ 
dated  Gold  Alluvials,  at  Wingdam, 
which  were  destroyed  by  fire  recently, 
are  being  reconstructed  and  the  ma¬ 
chinery  is  to  be  replaced. 

■♦■A  decision  will  soon  be  reached  con¬ 
cerning  the  erection  of  a  large  mill  at 
the  Big  Missouri  by  Consolidated  M.  & 
S.,  and  in  the  event  of  this  being  un¬ 
dertaken,  the  Provincial  Government 
has  intimated  that  it  will  construct  a 
new  road  into  the  property.  Consoli¬ 
dated  meanwhile  has  optioned  a  group 
of  claims  adjoining  the  property  to  the 
north.  At  Alice  Arm,  a  30-ton  mill  is 
under  construction  on  the  Esperanza, 


Ore  from  this  vein  in  the  Kootenay 
Beiie  Goid  Mines,  in  British  Coinmbia, 
is  sent  to  a  60-ton  miil  where  gold  is 
recovered  by  methods  employing;  amai- 
gramation  and  flotation 


where  a  4-ft.  vein  carrying  a  satisfac¬ 
tory  grade  of  ore  has  been  exposed  for 
a  length  of  300  ft.  cn  the  surface  and 
opened  by  tunnel  workings. 


The  Gold  Mountain  mine,  in  the 
Hedley  camp,  Similkameen  district,  has 
been  optioned  by  the  Consolidated  com¬ 
pany,  which  will  spend  $50,000  on  devel¬ 
opment  in  return  for  a  60  per  cent  in¬ 
terest.  The  Nickel  Plate  is  now  in  full 
operation ;  over  200  tons  are  being 
milled  daily,  and  160  men  are  employed. 
At  the  Hedley  Mascot,  adjoining  Nickel 
Plate  to  the  south,  satisfactory  progress 
is  being  made  in  the  advancement  of  the 
tunnel ;  and  construction  of  the  150-ton 
mill  will  commence  as  soon  as  the  road 
is  completed. 


ONTARIO 

Starting  with  the  lowest-grade  gold 
mine  in  Canada,  the  District  of  Patricia 
has  gone  to  the  other  extreme  in  Cen¬ 
tral  Patricia  and  the  neighboring  Pickle 
Crow,  whose  ore  runs  about  an  ounce. 
The  Pickle  Crow  shaft  is  now  at  650 
ft.  and  the  625  level  has  been  established. 
Drifting  on  the  older  levels  down  to  375 
ft.  continues  to  show  new  ore,  and  re¬ 
cently  a  new  parallel  vein  was  uncov¬ 
ered  on  surface.  There  is  thus  good 
reason  for  expecting  that  the  present 
100-ton  mill  will  soon  be  doubled  in 
capacity.  At  present  the  grade  of  ore 
being  milled,  largely  from  surface 
dumps,  is  averaging  about  2/3  oz. 


1 


f 


Hollinger’s  subsidiary  at  Hislop  is  to 
be  further  tested  by  a  100-ton  mill,  the 
erection  of  which  has  been  commenced. 
The  deposit  has  been  diamond-drilled, 
and  this  and  the  mine  openings  to  150-ft. 
depth  show  large  gold  bearing  deposits 
but  a  very  erratic  distribution  of  the 
gold. 


Kenora  Prospectors  &  Mines,  Ltd., 
are  installing  a  50-ton  mill  at  the  com¬ 
pany’s  mine  on  Cedar  Island,  in  Shoal 
Lake,  Lake  of  the  Woods  district. 
Shoots  of  ore  of  moderate  size  and 
about  one  ounce  grade  have  been  devel¬ 
oped  to  500-ft.  depth. 


The  new  internal  shaft  of  Dome 
Mines,  starting  on  the  2,000-ft.  level  at 
a  distance  of  5,000  ft.  east  of  the  main 
shaft,  is  designed  to  open  for  production 
the  area  where  about  350,000  tons  of 
ore  has  been  outlined,  and  to  develop 
this  area  both  laterally  and  to  a  depth 
of  4,000  ft.  or  more.  Though  the  engi¬ 
neers  of  the  staff  of  Dome  are  thor¬ 
oughly  accustomed  to  erratic  deposits 
in  the  old  mine  area  that  has  now  kept 
the  mill  going  for  a  quarter  of  a  cen¬ 
tury,  the  nature  of  the  new  deposits  to 
the  east  is  still  more  difficult  to  deter¬ 
mine. 


■♦■Wendigo  Mines,  whose  property  in 
the  Lake  of  the  Woods  district  is  de- 
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Yellowdine  to  Erect  a  Cyanide 
Plant  in  Western  Australia 

Gold  Recovery  to  Be  Made  by  Straight  Cyanidation  in  an  Installation  of  5,000 
Tons’  Monthly  Capacity — Shafts  in  the  Tavua  Field  of  Fiji  Islands  Down 
50  Feet — Geologists  Active  in  Fiji 


veloped  to  500  ft.  with  a  substantial 
tonnage  of  $10  to  $12  ore,  is  preparing 
to  install  a  small  mill.  H.  G.  Young 
is  managing  director. 

■f  On  Aug.  23  the  reduction  plant 
at  Sault  Ste.  Marie  of  Chromium  Min¬ 
ing  &  Smelting  Corporation  of  Canada 
was  put  in  operation,  using  concentrate 
from  the  company’s  mine  at  Obonga 
Lake,  west  of  Lake  Nipigon.  The  re¬ 
duction  plant  was  acquired  from  Supe¬ 
rior  Alloys,  Ltd.,  which  erected  it  for 
the  production  of  ferro-silicon  and  other 
ferro-alloys.  The  chromium  project  has 
been  brought  to  fruition  by  A.  R.  Globe. 

QUEBEC 

■f  Perron  Gold,  in  the  Pascalis-Louvi- 
court  area,  is  constructing  a  100-ton 
amalgamation  and  cyanide  mill,  follow¬ 
ing  the  development  of  a  good  volume 
of  ore  of  about  half-ounce  grade  in 
several  veins  down  to  the  325-ft.  level. 

■fThe  Shawkey  Gold  Mines,  a  few 
miles  south  of  the  Siscoe,  has  developed 
about  eighteen  months’  supply  of  ore 
of  about  half-ounce  grade  in  levels 
down  to  450  ft.  and  is  installing  a  100- 
ton  mill  arrzmged  for  expansion. 

•♦•With  its  initial  250- ton  unit  operat¬ 
ing  smoothly,  the  mill  at  the  Lamaque 
mine  of  Teck-Hughes  is  being  doubled  in 
capacity,  as  originally  planned. 

■♦■  Greene-Stabell  is  sinking  a  new  shaft 
to  explore  a  mineralized  zone  north  of 
the  mine.  Production  for  1934  was 
$246,023,  giving  an  operating  profit  of 
$44,957. 

MANITOBA 

■♦•The  Central  Manitoba  gold  field  con¬ 
tinues  to  expand  steadily.  With  50,000 
tons  of  0.40-oz.  ore  now  available,  Gun- 
nar  Gold  is  making  arrangements  for 
a  150-ton  mill.  At  Forty-Four,  opened 
by  a  long  drive  eastward  under  Rice 
Lake  from  the  600-ft.  level  of  San  An¬ 
tonio,  ore  of  about  half-ounce  grade 
is  now  being  opened  by  drifting. 

■♦■  Attention  is  now  centered  on  the 
Gods  Lake  mine,  farthest  north  mine  of 
eastern  Canada,  whose  150-ton  mill  will 
go  into  operation  during  September,  co¬ 
incident  with  the  completion  of  the 
2,000-hp.  power  plant  at  Kanuchuan 
Falls,  40  miles  to  the  east. 

NORTHWEST 

TERRITORIES 

■♦■  The  results  of  surface  prospecting  and 
drilling  on  the  Beaverlodge  Point  gold 
property  of  Consolidated  Mining  & 
Smelting  Company  have  induced  the 
company  to  ship  in  a  mining  plant  for 
a  campaign  of  underground  develop¬ 
ment.  Athona  Mines  is  also  preparing 
to  sink  a  prospect  shaft.  As  excellent 
facilities  are  available  for  transportation 
by  water  from  the  railway  at  McMur- 
ray,  development  costs  will  be  moderate. 


Yellowdine  GoW  Development, 
Ltd.,  the  London  company  en¬ 
gaged  in  opening  up  the  recently 
found  gold  field  at  Yellowdine,  near 
Southern  Cross,  W,  A.,  has  reported 
that  to  100  ft.  depth  130,000  tons  as¬ 
saying  30  dwt.  is  indicated.  The  lineal 
extension  has  been  proved  for  over 
3,000  ft.  That  the  depth  of  the  several 
orebodies  will  be  limited  to  100  ft.  is  not 
likely,  and  a  large  addition  to  the  ton¬ 
nage  mentioned  may  be  expected.  A 
treatment  plant  with  a  capacity  of  5,000 
tons  of  ore  monthly  is  to  be  erected  and 
is  expected  to  recover  90  per  cent  of 
the  gold  by  straight  cyanidation.  Work¬ 
ing  costs  are  estimated  conservatively 
at  30s.  per  ton,  indicating  a  profit  of 
more  than  £600,000  annually.  The  field 
was  discovered  by  two  prospectors  last 
November. 

•♦•On  the  Fiji  field  there  is  feverish 
activity.  The  two  important  develop¬ 
ment  companies — Koroere  and  Loloma 
— are  shaft  sinking  and  driving  adits; 
the  last  named  has  proved  some  very 
rich  telluride  ore  over  a  length  of  500 
ft.  At  present  the  shafts  are  down  to 
only  50  ft.  The  lodes  occur  in  light- 
colored  andesite,  and  doubt  has  been 
expressed  as  to  whether  they  will  con¬ 
tinue  at  depth.  Even  if  they  do  not,  a 
large  quantity  of  gold  will  be  taken  from 
the  Tavua  field. 

•♦■  The  Broken  Hill  South  Company’s 
new  lead-zinc  flotation  section,  which 
has  a  capacity  of  8,000  tons  monthly, 
has  just  been  placed  in  commission.  The 
cells  are  of  steel,  built  to  a  design  de¬ 
veloped  by  the  mine  staff.  Power  con¬ 
sumption  has  been  reduced  by  37  per 
cent,  compared  with  the  old  plant,  to 
17  kw.-hr.  per  ton  of  crude  ore  treated. 

•♦■Adelong  Gold  Dredging,  which  oper¬ 
ates  a  small  dredge,  capacity  15,000 
cu.yd.  weekly,  at  Bright,  has  paid  its 
first  dividend  after  treating  1,045,000 
cu.yd.  for  3,029  oz.,  equivalent  to  1.39 
grains  of  fine  gold  per  cubic  yard. 
Heavy  indebtedness  has  been  liquidated 
from  profits  and  the  company  is  now 
likely  to  have  a  profitable  future.  Good 
progress  is  being  made  with  the  erec¬ 
tion  of  the  dredge  of  Cocks  Eldorado  at 
Eldorado.  This  will  have  a  capacity  of 
200,000  cu.yd.  monthly  and  will  be  the 
largest  ever  operated  in  Australia.  In 
the  Avoca  district  boring  of  the  deep 
alluvial  is  in  progrjcss,  and  several  large 
deep  dredging  plants  will  probably  be 
erected  in  due  course.  The  future  of 
the  gold-mining  industry  in  Victoria  is 


largely  dependent  on  dredging  and  deep 
lead  mining. 

•♦■  Victorian  Gold  Alluvials  and  Mines 
Development,  Ltd.,  has  been  formed, 
with  a  nominal  capital  of  £1,000,000  in 
5s.  shares,  to  develop  deep  lead  mines 
in  Victoria.  The  Langi  Logan  field,  at 
Ararat,  will  be  one  of  the  centers  of  the 
company’s  activities. 

•♦•Wiluna  Gold  Mines,  Ltd.,  is  treat¬ 
ing  regularly  more  than  45,000  tons 
monthly  at  a  profit  of  approximately 
20s.  per  ton.  Mining  costs,  including 
development,  are  21s.  per  ton.  The 
company  has  erected  a  small  pilot  plant 
for  the  treatment  of  ore  from  the  Moon¬ 
light  property,  at  North  Wiluna.  This 
ore  contains  appreciable  antimony,  but 
a  satisfactory  method  of  treatment  has 
been  evolved.  The  Moonlight  prop¬ 
erty,  which  is  owned  by  Goldfields 
Australian  Development,  Ltd.,  is  to  be 
worked  with  power  and  air  supplied  by 
Wiluna  Gold  Mines,  Ltd.  Wiluna’s 
west  lode  has  been  proved  to  1,390  ft. 
by  a  winze  from  the  level  above.  The 
ore  assays  9  dwt.  This  is  the  lowest 
point  penetrated  on  the  field  and  is  a 
favorable  indication  of  permanence  of 
the  orebodies  at  depth. 

•♦■  Edie  Creek  Gold  Mining  Company, 
operating  at  Edie  Creek,  New  Guinea, 
has  proved  67,000  tons  of  ore  and  is 
enlarging  its  treatment  plant. 

•♦■  Mount  Coolon  Gold  Mines,  Queens¬ 
land,  has  suspended  operations  indefi¬ 
nitely  because  of  water  shortage.  The 
company  has  suflScient  ore  for  about  six 
months’  operations  only. 

•♦■The  practice  of  employing  geologists 
to  control  development  activities  is  ex¬ 
tending.  Bendigo  Mines,  Ltd.;  Mount 
Isa  Mines,  Ltd. ;  Mount  Lyell  Mining  & 
Railway  Company;  Wiluna,  Lake  View 
&  Star ;  and  the  Broken  Hill  companies 
have  one  or  more  geologists  attached  to 
the  staff.  Improved  development  work 
has  undoubtedly  resulted.  In  Fiji,  on 
the  new  gold  field  at  Tavua,  several 
geologists  are  employed  plotting  the 
numerous  exposures  on  behalf  of  de¬ 
velopmental  companies. 

•♦•  The  Australian  gold  yield  for  the  half 
year  ended  June  30,  1935,  has  been  esti¬ 
mated  at  383,300  fine  ounces,  or  46,000 
oz.  less  than  for  the  corresponding 
period  of  last  year.  The  decline  is  due 
to  the  strike  in  Western  Australia, 
where  the  output  is  55,000  oz.  less. 
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Mining  Company’s  property  recently, 
referred  to  it  as  the  first  East  African 
mine  to  reach  the  producing  stage.  He 
said  relations  with  the  natives  were 
now  of  the  friendliest  character,  add¬ 
ing:  “I  do  not  suppose  that  anywhere 
in  the  world  has  a  gold  field  been  es¬ 
tablished  with  so  little  friction  and 
with  so  much  good  will.”  The  local 
represenative  of  the  company  said  ex¬ 
penditure  had  amounted  to  £180,000. 
The  mill  has  a  capacity  of  100  tons  daily, 
It  is  being  tuned  up  on  the  lowest-grade 
ore.  The  first  run  reported  was  1,056 
tons  of  7.12  dwt.  ore.  As  the  tailings 
averaged  1.23  dwt.,  a  recovery  of  83  per 
cent  was  indicated. 

The  £3,000,000  which  the  Soviet  Gov¬ 
ernment  has  agreed  to  pay  Lena  Gold¬ 
fields  over  a  period  of  twenty  years,  in 
consideration  of  having  confiscated  the 
company’s  properties,  is  being  fought 
over  in  the  courts  by  fifteen  lawyers  rep¬ 
resenting  the  company  and  the  Czecho¬ 
slovakian  creditors.  How  the  fund 
shall  be  divided  is  the  question  at  stake, 
if  any  remains  after  the  litigation  ends. 

Rhokana  Corporation,  Ltd.,  reports 
that  for  the  year  ended  June  30  smelter 
production  was  69,301  long  tons  of 
blister  copper;  53,509  tons  was  shipped 
as  blister,  and  15,792  tons  turned  over 
to  the  company’s  electrolytic  plant  at 
the  property  to  be  refined.  The  man¬ 
agement  estimates  the  profit  for  the 
year,  after  interest,  depreciation,  and  de¬ 
velopment  expenditures,  but  subject  to 
ta.xation,  to  have  been  £325,000. 

At  the  meeting  of  Zinc  Corporation, 
Ltd.,  Sir  Robert  Horne,  the  chairman, 
said :  “I  believe  we  are  entitled  to  ex¬ 
pect,  on  the  geological  evidence  before 
us,  a  life  of  not  les%  than  25  years  at 
the  present  rate  of  production.”  He 
said  the  amount  expended  on  new  plant 
last  year  was  £38,209,  and  that  £40,000 
had  been  appropriated  for  similar  ex¬ 
penditure  this  year. 


South  African  Mining  Companies 
Wish  for  Lighter  Tax  Burden 


Rand  High-Grade  Gold  Mines  Less  Profitable  to  Work  Due  to  Taxation — 
Kimingini  Gold  Mines,  in  Kenya,  First  to  Reach  Production  Stage  in  East 
Africa — Zinc  Corporation,  Ltd.,  May  Maintain  Production  for  25-Years 


Reports  from  Johannesburg  are  to  tives  from  north  of  22  degrees  latitude 
the  effect  that  efforts  are  being  has  been  so  successful  that  the  Wit- 

made  to  find  a  way  to  ease  the  tax  bur-  watersrand  is  planning  to  employ  sev- 

den  of  the  Rand  gold-mining  companies,  eral  thousands  of  Northern  Nyasaland 
but  that  politics  is  found  to  be  an  ob-  natives.  Recruiting  from  Northern  and 

struction  at  every  turn.  Those  en-  Southern  Rhodesia  is  also  being  con- 

gaged  in  agricultural,  pastoral,  and  sidered. 
other  industries  apparently  feel  that  the 

mines  should  carry  the  whole  tax  bur-  Acting-Governor  Wade  of  Kenya 
den,  and  the  politicians  have  shaped  Colony,  starting  the  machinery  when 

their  policies  accordingly.  At  the  same  operations  began  at  the  Kimingini  Gold 


The  first  icold  mine  in  Kenya  Colony,  East  Africa,  to  reach  the  production 
stage  is  that  of  Kimingini  Gold  Mining  Company.  The  100-ton  mill  will 
treat  gold  ore  from  the  Kimingini  Reef.  Power  plant  is  at  lower  left  of 

mill  structure 


time,  a  general  election  is  looming,  and 
the  Rand  vote  is  big  enough  to  elect  or 
defeat  any  party.  Their  difficulties  are 
winning  for  the  South  African  politi¬ 
cians  the  sympathy  of  the  whole  world, 
and  diverting  attention  from  the  fact 
that  taxation  is  making  it  less  profitable 
to  mine  high-grade  than  low-grade  ore. 

Working  profits  of  the  South  African 
gold  mines  in  June,  according  to  the 
Transvaal  Chamber  of  Mines,  were 
£2,687,564  (gold  taken  at  141s.),  against 
£2,778,968  in  May  when  gold  was  taken 
at  142s.  The  higher  price  for  gold  has 
not  brought  the  rapid  increase  of  pro¬ 
duction  that  was  expected,  as  is  indi¬ 
cated  by  the  profit  having  been 
£2,607,331  in  June,  1934,  with  gold 
taken  at  137s. 

W.  Gemmill,  general  manager  of 
Transvaal  Chamber  of  Mines,  says  the 
experimental  employment  of  2,000  na- 


Interior  of  power  plant  which  supplies  current  for  the  100-ton  mill  and 
compressed  air  for  mining  purposes  in  the  Kimingini  Gold  Mines 
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PERSONAL  ITEMS 


A.  W.  Allen  recently  left  San  Fran¬ 
cisco  for  South  America. 

H.  Foster  Bain  has  returned  to  New 
York  from  a  trip  around  the  world. 

Carl  R.  Davis  is  president-elect  of  the 
Institution  of  Mining  and  Metallurgy. 

B.  A.  Holm  has  retired  as  Mining 
Commissioner  of  Bulawayo.  He  is  suc¬ 
ceeded  by  S.  B.  Norris. 

Bennett  R.  Bates  is  in  Kenya  Colony 
on  work  for  East  African  Goldfields, 
Ltd. 

Vincent  Ryan,  manager  of  the  Shaw- 
key  gold  mine,  in  northern  Quebec,  is 
preparing  to  install  a  100-ton  mill. 

Russel  Kohlen  has  been  placed  in 
charge  of  the  Silverman  mill,  at  Tomb¬ 
stone,  Ariz.,  succeeding  A.  M.  Bell. 

Richard  Hamilton  has  been  elected 
president  of  the  Chamber  of  Mines  of 
Western  Australia  for  the  35th  year. 

J.  C.  Brumblay,  field  representative 
for  International  Smelting,  has  com¬ 
pleted  mining  examinations  in  southern 
Nevada. 

H.  G.  Iverson  has  accepted  a  posi¬ 
tion  as  ore-testing  engineer  and  mill 
shift  boss  with  the  Itogon  Mining  Com¬ 
pany,  Baguio,  P.  I. 

R.  Charlick  has  been  transferred  from 
the  staff  of  the  Beattie  mine,  Quebec, 
to  manager  of  Guysboro  Mines,  at 
Goldenville,  N.  S. 

Walter  A.  Rukeyser  has  been  ap¬ 
pointed  president  of  Minefinders  Lim¬ 
ited,  Toronto,  of  which  J.  C.  Rogers  is 
now  vice-president. 

C.  B.  Jeppe,  of  Johannesburg,  will 
visit  the  United  States  prior  to  assuming 
his  duties  as  a  professor  at  the  Univer¬ 
sity  of  the  Witwatersrand. 

A.  S.  Shakhmouradov,  head  of  Glavz- 
vetmet  (Non-ferrous  Mining  Trust)  U.S. 
S.R.,  is  in  the  United  States  visiting 
Western  mining  properties. 

John  Littlepage,  formerly  consulting 
mining  engineer  to  the  Gold  Mining 
Trust  of  U.S.S.R.,  is  now  acting  as  mine 
superintendent  for  the  Trust. 

L.  E.  Djingheuzian,  until  recently 
assistant  to  the  general  manager  of 
Lake  Shore  mine,  is  now  metallurgist 
of  Siscoe  Gold  Mines,  operating  in  the 
Province  of  Quebec. 

R.  J.  Ennis,  general  manager  of  Mc- 
Intyre-Porcupine,  in  northern  Ontario, 
has  been  elected  president  of  the  Ontario 
Mining  Association  for  the  current 
year. 


Dr.  B.  H.  Moore,  principal  of  the 
Kalgoorlie  School  of  Mines,  in  Western 
Australia,  left  early  in  June  on  a  visit 
to  England  and  the  United  States. 

Corey  C.  Brayton,  sales  engineer, 
American  Manganese  Steel  Company, 
San  Francisco,  has  sailed  for  Alaska, 
where  he  will  inspect  dredging  opera¬ 
tions. 

P.  H.  Reagan,  superintendent  of  the 
Chalchihuites  units  for  the  Fresnillo 
company  at  Zacatecas,  Mexico,  has  re¬ 
signed  and  is  now  located  in  Mexico 
City. 

E.  S.  Jeanes  has  been  appointed  su¬ 
perintendent  of  the  Toughnut  propertj’ 
of  U.  S.  S.  &  R.  at  Tombstone,  Ariz. 
R.  T.  Walker  has  been  transferred  to 
other  properties. 

W.  R.  Wade,  an  associate  of  John 
Hays  Hammond,  and  president  of  Park 
City  Consolidated  Mines  Company,  has 
gone  West  to  visit  mining  properties  in 
which  he  is  interested. 

W.  B.  Gohring,  onetime  secretary  of 
the  Arizona  Chapter  of  the  American 
Mining  Congress,  has  been  appointed 
to  represent  the  Mine  Loan  Division  of 
the  RFC  in  Arizona. 

O.  C.  Ralston  has  been  appointed 
supervising  chemical  engineer  of  the 
non-metallic  minerals  experiment  station 
of  the  United  States  Bureau  of  Mines 
at  New  Brunswick,  N.  J. 

R.  J.  Farquharson  is  developing  the 
Gilmour  gold  mine,  in  southeastern  On¬ 
tario,  the  original  gold  district  of  the 
province,  where  several  old  properties 
have  recently  been  reopened. 

Dr.  George  R.  Mansfield  and  G.  B. 
Richards,  of  the  United  States  Geologi¬ 
cal  Survey,  recently  visited  Logan,  Utah, 
while  en  route  to  make  a  survey  of  the 
Bear  Lake  country  in  Manitoba. 

R.  R.  Rose,  formerly  general  superin¬ 
tendent  of  Cariboo  Gold  Quartz  Mining 
Company,  Ltd.,  at  Barkerville,  B.  C., 
has  been  appointed  managing-director, 
and  is  in  full  charge  of  operations. 

John  Van  Nostrand  Dorr  recently 
married  Mrs.  Virginia  Nell  Koons  at 
Nefane,  Vt.  They  sailed  on  Aug.  31  for 
Europe  and  South  Africa  and  expect  to 
remain  abroad  for  two  or  three  months. 

Harold  Taylour,  formerly  Warden  and 
Chief  Inspector  of  Mines,  New  Guinea, 
has  been  appointed  general  manager  of 
Enterprise  of  New  Guinea,  N.  L.,  which 
is  working  sluicing  claims  in  New 
Guinea. 


H.  J.  Urquhart  has  resigned  the 
chairmanship  of  a  number  of  the  De 
Bernales  operating  companies,  and  also 
his  post  as  chief  technical  adviser  of 
that  organization,  on  account  of  ill 
health. 

William  R.  Marshall,  formerly  asso¬ 
ciated  with  W.  F.  Snyder  &  Son  as 
metallurgist  in  the  operation  of  Manning 
Gold  Mines,  is  now  mill  foreman  for  the 
Elkoro  Mines  Operating  Company  at 
Jarbridge,  Nev. 

Russell  P.  Lucke,  general  superin¬ 
tendent,  South  American  Development 
Company,  Portovelo,  Province  El  Oro, 
Equador,  arrived  in  San  Francisco  from 
Guayaquil  for  an  extended  vacation  in 
the  United  States. 

Major  B.  Lightfoot,  Director  of  the 
Geological  Survey  of  Southern  Rho¬ 
desia,  will  visit  the  United  States  under 
the  auspices  of  the  Carnegie  Corpora¬ 
tion,  to  investigate  the  organization  of 
geological  departments. 

General  Eulalio  Guiterrez,  a  wealthy 
mine  operator  of  the  Concepcion  del 
Oro  region,  Zacatecas,  and  former  Presi¬ 
dent  of  Mexico,  has  established  a  large 
fruit  and  vegetable  packing  house  at 
Ramos  Arizpe,  Coahuila. 

George  Haun  has  accepted  a  contract 
from  the  Miner-Slide  Mines,  Inc.,  at 
Gold  Hill,  Colorado,  to  sink  a  300-ft. 
shaft,  to  be  completed  in  90  days  or  less. 
Work  is  proceeding  24  hours  a  day,  and 
the  crew  is  advancing  7  ft.  per  day. 

Arnold  W.  Harris,  formerly  mill  su¬ 
perintendent  of  Wiluna  Gold  Mines, 
Ltd.,  in  Western  Australia,  has  been 
appointed  consulting  mechanical  engi¬ 
neer  to  that  company  and  to  Lake  View 
&  Star,  Ltd.,  in  the  Kalgoorlie  district. 

H.  F.  Berry  has  transferred  from  the 
Deloro  Smelting  &  Refining  Company 
to  the  O’Brien  Gold  Mine,  where  he  is 
installing  a  roasting  and  cyaniding  plant 
to  treat  the  concentrate  which  is  high  in 
arsenic.  Harry  E.  Sparks  is  manager. 

John  Wightman,  who  is  in  charge  of 
the  operations  of  Consolidated  Mining 
&  Smelting  Company  in  Nova  Scotia, 
is  conducting  an  extensive  underground 
exploration  of  the  Cariboo  district  and 
is  diamond-drilling  in  the  Dufferin  dis¬ 
trict. 

J.  R.  Sweet  has  resigned  from  his  po¬ 
sition  as  chief  engineer  with  the  Warren 
Foundry  &  Pipe  Corporation,  Mount 
Hope  mine,  Wharton,  N.  J.,  and  is  now 
serving  as  assistant  mine  superintendent 
for  Climax  Molybdenum  at  Climax, 
Colo, 
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William  B.  Daly,  general  manager  of 
mines  of  Anaconda  Copper  at  Butte 
and  head  of  the  program  committee  of 
the  September  meeting  of  the  American 
Mining  Congress  in  Chicago,  is  recover¬ 
ing  after  a  painful  accident  on  the  golf 
links. 

F.  W.  Leighton  has  been  appointed 
mines  superintendent  of  Edjudina  Con¬ 
solidated,  Ltd.,  and  left  London  on  July 
18  for  the  company’s  properties  in 
Western  Australia.  British  American 
Mines  are  the  general  managers  for  the 
-company. 

W.  O.  Wood,  mining  engineer,  for¬ 
merly  for  a  number  of  years  in  Arizona 
and  New  Mexico,  has  been  appointed 
general  manager  of  the  Appollonia  Gold¬ 
fields,  Ltd.,  operating  mines  at  Nkaw- 
kaw  and  Mankwadi,  Gold  Coast  Colony, 
West  Africa. 

R.  T.  Mishler,  during  a  number  of 
years  mine  manager  for  Lucky  Tiger- 
Combination  Gold  Mining  and  lately  in 
charge  of  the  Buckskin  National  mine, 
in  northern  Nevada,  has  resigned  to  ac¬ 
cept  the  management  of  mines  at  Fres- 
nillo,  Mexico. 


Frank  C.  Mulford,  Western  head  of 
the  metallurgical  staflF  of  Archer  E. 
Wheeler,  of  New  York,  is  directing 
■operation  of  the  flotation  mills  of  Como 
Mines,  8  miles  south  of  Dayton,  Nev., 
and  Rochester  Plymouth,  some  200  miles 
-apart  by  highway. 

Marion  Mercer,  on  leave  of  absence 
from  the  Museum  of  Science  and  In¬ 
dustry,  Chicago,  will  examine  non- 
metallic  properties  in  eastern  Kentucky 
and  gold  and  silver  properties  in  old 
Mexico  near  Guadalahara,  in  the  inter¬ 
ests  of  Eastern  capital. 

Allen  W.  JeckeU  has  been  appointed 
manager  for  Power  Gold  Mining  Com¬ 
pany,  at  Anori,  Province  of  Antioquia, 
Colombia,  to  direct  the  hydraulic  placer 
•  operations  at  the  company’s  Vallecitos 
property.  The  head  office  of  the  com¬ 
pany  is  in  Toronto. 


Alexander  L.  Feild,  consulting  engi¬ 
neer  for  the  Rustless  Iron  Corporation 
of  America  and  president  of  the  Alloy 
Research  Corporation,  has  been  ap¬ 
pointed  professor  of  metallurgy  at  the 
Carnegie  Institute  of  Technology.  He 
will  assume  his  new  duties  in  September. 

Michael  Curley,  of  Ajo,  Ariz.,  general 
superintendent  of  New  Cornelia  Copper 
Company,  is  spending  a  month  in  the 
Lake  Superior  region.  He  left  the  re¬ 
gion  twenty  years  ago.  His  return  visit 
was  made  the  occasion  of  a  celebration 
at  Coleraine,  by  50  of  his  former  as¬ 
sociates. 

Edward  C.  Miller  has  resigned  his 
position  as  development  engineer  with 
the  electrothermic  zinc  smelter  of  the 
St.  Joseph  Lead  Company  at  Joseph- 
town.  Pa.,  to  accept  an  instructorship 
on  the  faculty  of  the  School  of  Chemical 
Engineering  of  Purdue  University,  La¬ 
fayette,  Ind. 


J.  A.  Verdussen,  manager  of  the  Chi- 
turu  Works  (leaching  plant)  of  the 
Union  Miniere  du  Haut-Katanga,  left 
Katanga  in  August,  returning  to  Bel¬ 
gium  via  Johannesburg  and  the  East 
Coast  of  Africa.  His  new  address  is: 
10,  Avenue  des  Ormeaux,  Uccle,  Brus¬ 
sels,  Belgium. 

Eldon  L.  Brown,  who  made  an  envi¬ 
able  record  in  the  rapid  development  of 
Sherritt-Gordon  in  an  isolated  locality, 
has  repeated  the  performance  at  the 
Gods  Lake  gold  mine,  in  the  far  north 
of  Manitoba,  130  miles  from  the  Hud¬ 
son  Bay  railway. 

G.  A.  Gow,  metallurgist,  formerly  as¬ 
sociated  with  interests  operating  in 
Taiyudo,  Korea,  recently  visited  several 
metallurgical  plants  in  the  United  States 
and  Canada.  Mr.  Gow  is  now  with  the 
Bibiani  1927,  Ltd.,  in  the  Gold  Coast 
Colony,  West  Africa. 

H.  M.  Clackworthy,  Government  Min¬ 
ing  Engineer,  has  announced  the  estab¬ 
lishment  of  a  Government  Assay  Office 
at  Bulawayo,  Southern  Rhodesia.  It 
will  be  conducted  in  conjunction  with 
the  School  of  Mines  to  be  started  at  the 
Technical  School  there. 


Lawrence  B.  Wright  has  moved  his 
offices  to  321  Federal  Building,  Toronto, 
and  has  also  established  connections  in 
New  York  at  No.  1440,  17  Battery  Place. 
He  will  continue  his  association  with 
Alison  &  Company,  of  Canada,  Ltd., 
and  is  also  supervising  geological  work 
in  the  Little  Long  Lac  area. 


L.  W.  Buchanan,  formerly  mill  super¬ 
intendent  at  the  Gold  River  Mining 
Company,  has  joined  the  engineering 
staff  of  Marsman  &  Company  in  the 
Philippines.  He  is  now  on  the  Gold 
Creek  property,  supervising  the  han¬ 
dling  of  the  Gold  Creek  ore  by  the 
Antamok  Goldfields  Mining  Company. 


Jesse  J.  MacDonald  has  been  ap¬ 
pointed  mill  superintendent  for  the 
Sierra  Consolidated  Mining  Company, 
which  is  operating  the  old  Silverado 
mine,  near  Sweetwater,  Nev.,  though  the 
mine  is  just  inside  the  California  State 
line.  The  company  has  a  100-ton  mill 
and  a  complete  countercurrent  decanta¬ 
tion  cyanide  plant.  It  is  installing  flo¬ 
tation,  also,  to  treat  gold-silver  ores. 


Dr.  Joseph  P.  Connolly  has  been  ap¬ 
pointed  by  the  Regents  of  Education  of 
South  Dakota  as  president  of  the  South 
Dakota  State  School  of  Mines  to  suc¬ 
ceed  the  late  Dr.  C.  C.  O’Harra.  Dr. 
Connolly  has  been  professor  of  min¬ 
eralogy,  petrography,  and  economic 
geology  at  the  School  of  Mines  since 
1919,  and  vice-president  since  1926.  The 
appointment  as  president  is  effective 
Aug.  1. 

Dr.  H.  T.  James,  formerly  superin¬ 
tendent  of  the  Pioneer  Gold  Mines  of 
British  Columbia,  Ltd.,  has  been  ap¬ 
pointed  managing-director  in  succession 
to  the  late  David  Sloan.  Dr.  James 
is  a  graduate  of  the  University  of  Brit¬ 


ish  Columbia,  and  also  holds  degrees 
from  Wisconsin  and  Harvard  Univer¬ 
sities.  For  two  years  he  was  govern¬ 
ment  resident  engineer  in  northwestern  i 
British  Columbia  and  previously  was 
attached  to  the  Geological  Survey  of 
Canada. 

James  L.  Hall,  of  the  geological  staff 
at  Balatoc,  has  become  resident  engi- 
neer  for  Benguet  Consolidated  at  the 
chromite  properties  of  Consolidated 
mines,  Inc.,  in  Zambales  province,  P.  I. 
D.  G.  Heaffiey,  assayer  at  Benguet,  has 
gone  to  the  Zambales  property  to  handle 
the  assaying  for  the  new  mine.  Harold 
Cogswell,  formerly  resident  engineer, 
has  returned  to  Benguet  Consolidated 
because  of  ill  health.  R.  L.  Loofbourow, 
mine  shift  boss  at  Balatoc,  has  been 
promoted  to  the  position  of  assistant 
mine  engineer  and  geologist. 

Dr.  James  H.  Hance,  recently  ap¬ 
pointed  dean  of  the  school  of  mines  at 
the  University  of  Alaska  in  Fairbanks, 
left  Salt  Lake  City  Aug.  20  to  assume 
his  duties  at  the  far  northern  school. 
Dr.  Hance  took  his  doctor’s  degree  in 
geology  at  the  University  of  Chicago. 
Teaching  at  the  University  of  Illinois, 
the  Texas  Agricultural  and  Mechanics 
College,  and  the  University  of  Oregon, 
where  he  was  dean  of  the  school  of 
mines,  followed.  During  recent  months, 
he  has  been  in  charge  of  preliminary 
engineering  work  for  the  reclamation 
service  on  the  proposed  Deer  Creek 
reservoir  project,  near  Provo,  Utah. 

William  Wearne,  of  Duluth,  Minn., 
general  superintendent  of  iron-ore  prop¬ 
erties  of  Inland  Steel  Company,  retired 
voluntarily  on  Sept.  1,  to  take  up  his 
residence  in  San  Diego,  Calif.  Mr. 
Wearne,  who  was  a  graduate  of  the 
Houghton  School  of  Mines,  came  to 
Inland  in  1906  as  the  superintendent  of 
the  Laura  Mine,  when  that  property 
was  taken  over  by  the  company,  and 
since  that  date  all  of  the  developments 
of  the  company  with  respect  to  iron 
mining  have  taken  place  under  his  super¬ 
vision.  He  developed  the  company’s 
mines  on  the  Cuyuna  range  and  later 
supervised  the  taking  over  of  the  Mor¬ 
ris  and  Greenwood  mines  on  the  Mar¬ 
quette  range.  No  announcement  has 
been  made  as  to  his  successor. 

Albert  Sauveur,  Sc.D.,  Gordon  McKay 
professor  of  metallurg^y  and  metallog¬ 
raphy,  Harvard  University;  George  S. 
Rice,  E.M.,  Chief  Mining  Engineer, 
United  States  Bureau  of  Mines;  Millard 
King  Shaler,  consulting  engineer,  Brus¬ 
sels,  Belgium;  Arthur  D.  Storke,  man¬ 
aging  director  of  Roan  Antelope  Mines, 
Ltd.,  Selection  Trust  Building,  Mason’s 
Ave.,  Coleman  St.,  London,  E.  C.  2, 
England;  and  Bailey  Willis,  E.M.,  C.E., 
emeritus  professor  of  geology  in  Stan¬ 
ford  University,  Stanford  University, 
California,  have  been  designated  as  of¬ 
ficial  representatives  of  the  United 
States  to  attend  the  Seventh  Interna¬ 
tional  Congress  of  Mines,  Metallurgy, 
and  Applied  Geolog;y,  to  be  held  at 
Paris  from  Oct.  20  to  26  of  this  year. 
The  invitation  to  assign  representatives 
was  transmitted  by  the  French  Ambas¬ 
sador  at  Washing;ton.  Dr.  Sauveur  will 
act  as  chairman  of  the  delegation. 
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P.  Fitzgerald,  general  manager  of 
Youanmi  Gold  Mines,  Ltd.,  returned  at 
the  end  of  July  from  a  business  visit  to 
Great  Britain. 

J.  C.  Kinnear,  general  manager  of  the 
McGill,  Nevada,  properties  of  The  Ne¬ 
vada  Consolidated  Copper  Company,  is 
making  an  extended  trip  to  Central  and 
South  America. 

S.  A.  Lewisohn,  vice-president  of  the 
Miami  Copper  Company,  recently  at¬ 
tended  the  conference  of  the  Interna¬ 
tional  Labor  Organization  at  Geneva,  as 
an  American  delegate. 


Bruce  Kennedy,  well  known  in  mining 
circles  in  Mashonaland,  South  Africa, 
died  recently  at  Filabusi,  aged  52. 

Richard  Zinn,  of  Ironwood,  Mich., 
manager  of  Michigan  mine  for  Pickands 
Mather,  died  on  July  22  from  a  heart 
attack. 

Thomas  G.  Morris,  War  veteran  and 
well-known  Park  City,  Utah,  mining 
man,  died  recently  at  Salt  Lake  City; 
aged  51. 

John  F.  W.  Doelpke,  operator  of  the 
Midget  and  Bonanza  King  mines,  in  the 
Cripple  Creek  district  of  Colorado,  died 
at  Colorado  Springs  on  Aug.  27  at  the 
age  of  75. 

W.  Kennon  Jewett,  well-known  West¬ 
ern  mining  man  and  philanthropist,  and 
operator  of  the  London  Gold  mine,  in 
Colorado,  died  at  Santa  Barbara,  Calif., 
on  Aug.  27,  at  the  age  of  78. 

George  Straight,  who  was  engaged  in 
mining  enterprises  in  the  Barberton  dis¬ 
trict  of  South  Africa,  died  recently  at 
Barberton.  He  had  formerly  been  en¬ 
gaged  in  mining  work  in  Australia. 

Thomas  Powell,  38,  assistant  superin¬ 
tendent  of  the  Garfield,  Utah,  plant  of 
the  American  Smelting  &  Refining  Com¬ 
pany,  was  fatally  burned  on  July  24 
when  a  wall  collapsed  while  he  was 
cooling  slag  with  a  hose. 

Thomas  Ernest  Childers  died  in 
Prescott,  Ariz.,  on  Aug.  1.  Before  his 
illness  he  was  foreman  at  the  Golden 
Turkey.  Earlier  he  had  been  with 
Southwestern  Mines,  Meteor  Crater,  and 
Hidden  Treasure. 

E.  H.  A.  Cohen,  pioneer  South  African 
mining  engineer,  died  recently  in  Jo¬ 
hannesburg,  in  his  75th  year.  Prior  to 
his  going  to  South  Africa  Mr.  Cohen 
had  practiced  his  profession  in  the 
United  States,  Canada,  and  the  West 
Indies. 

B.  W.  Traylor,  prominent  crushing 
and  mining  engineer,  and  district  man¬ 
ager  of  the  Southern  sales  office  of  the 
Traylor  Engineering  &  Manufacturing 
Company,  Allentown,  Pa.,  died  of  a 
heart  attack,  at  Louisville,  Ky.,  on  Aug. 
Nth,  aged  64. 


Dr.  Loftus  Hills,  consulting  geologist, 
is  in  charge  of  the  development  opera¬ 
tions  of  a  number  of  companies  operat¬ 
ing  on  the  Tavua  gold  field,  Fiji  Islands. 

Guy  Finlayson  will  soon  depart  from 
England  to  assume  the  post  of  chief 
metallurgist  to  Ashanti-Adowsena 
(Banket)  Goldfields,  Gold  Coast  Colony, 
West  Africa. 

H.  A.  Buehler  and  A.  B.  Parsons, 
president  and  secretary,  respectively,  of 
the  A.I.M.E.,  recently  visited  the  Lake 
Superior  iron-ore  region.  They  were 
entertained  at  Crosby,  Hibbing,  and 
Duluth,  Minn. 


George  C.  Klug,  general  manager  in 
Australia  for  Bewick  Moreing  &  Com¬ 
pany,  died  suddenly  in  London,  aged  60. 
He  was  a  director  of  Zinc  Corporation, 
Ltcf.,  Electrolytic  Zinc  Company  of 
Australasia,  Ltd.,  Gold  Mines  of  Aus¬ 
tralia,  Ltd.,  and  many  others. 

Donald  Sloane,  manager  of  Pioneer 
Gold  Mines  (British  Columbia),  who 
was  reported  in  the  August  issue  of 
E.&MJ.  as  having  been  injured  in  the 
plane  crash  that  resulted  in  the  death  of 
Dr.  R.  W.  Brock,  died  on  Aug.  5  from 
the  effects  of  the  accident.  Mrs.  Brock, 
reported  also  as  injured,  died  soon  after 
the  crash. 

E.  P.  Cowles,  manager  of  East  Geduld 
mines,  in  the  Transvaal,  and  also  re¬ 
sponsible  for  the  operation  of  Grootvlei, 
died  recently  while  making  a  tour  of  the 
Geduld  underground  workings.  Mr. 
Cowles  was  46  years  old.  He  was  born 
in  Canada  and  was  a  graduate  of  McGill 
University. 

Jose  Sordo  Mijares,  a  member  of  the 
board  of  directors  of  the  Negociacion 
Minera  Santa  Maria  de  la  Paz  y  Anexas, 
S.  A.,  which  operates  mines  at  Mate- 
huala,  San  Luis  Potosi,  and  a  director  of 
the  Banco  Nacional  de  Mexico,  S.  A., 
died  at  his  home  in  Mexico  City  on  Aug. 
9,  aged  72  years.  He  was  born  in  Spain 
and  came  to  Mexico  at  an  early  age. 

George  W.  Lamboume,  a  prominent 
Utah  mining  man,  died  in  Los  Angeles 
recently,  at  the  age  of  68.  Mr.  Lam- 
bourne  had  devoted  the  last  40  years  of 
his  life  to  the  development  of  the  min¬ 
eral  resources  of  Utah.  At  the  time  of 
his  death  he  was  president  and  general 
manager  of  the  Park  Utah  Consolidated 
Mines  Company  and  the  Park  City  Utah 
Mines  Company. 

Lieutenant-Colonel  Harry  Hogg  Yuill, 
formerly  of  the  British  Royal  Engineers, 
and  known  internationally  in  mining  en¬ 
gineering  circles,  died  in  Vancouver, 
B.  C.,  on  Sept.  3.  Colonel  Yuill  won 
marked  distinction  in  the  World  War 
and  was  awarded  several  British  decora¬ 
tions  for  valor  in  action  as  well  as  the  Croix 
de  Guerre  of  France  and  the  Montenegrin 
gold  medal  for  bravery. 

Leslie  Barry,  Ernest  Hutchinson,  and 
Thomas  Burton  Caygill,  all  prominently 
identified  with  the  mining  industry  of 


Southern  Rhodesia,  died  recently  within 
a  few  days,  according  to  a  report  from 
Bulawayo.  Cecil  Carbutt,  eldest  son  of 
the  Chief  Native  Commissioner  of 
Southern  Rhodesia;  Harry  Long,  pio¬ 
neer  mining  man  of  South  Africa; 
Baden  Powell  Thornthwaite,  prominent 
in  the  development  of  the  Mazoe  dis¬ 
trict;  and  J.  Badham,  an  official  of 
Wemmer  and  Village  Deep  before  his 
retirement,  also  died  recently  in  that 
country. 

Henry  Briggs,  Hood  professor  of  min¬ 
ing  at  Edinborough  University  since 
1924,  and  one  of  the  most  disting^uished 
mining  engineers  of  Great  Britain,  died 
on  Aug.  26  at  the  age  of  52.  Professor 
Briggs  made  many  contributions  to 
mine  rescue  work  and  increased  safety 
in  mining,  and  to  mine  surveying.  He 
conducted  many  mineral  surveys  for  the 
British  Government  and  during  the  War 
was  technical  adviser  to  the  War  Office. 
He  was  the  author  of  many  books  on 
mining  subjects.  Among  the  societies 
of  which  he  was  a  distinguished  rnem- 
ber  were  the  Royal  School  of  Mines, 
the  Royal  Geological  Society,  the  Royal 
Society  of  Edinborough,  Royal  Scottish 
Society  of  Arts,  the  Order  of  the  Brit¬ 
ish  Empire,  and  the  Order  of  St.  John 
of  Jerusalem. 


James  Malcolm  MacLaren 

An  Appreciation  by 
M.  W.  von  Bemewitz 

James  Malcolm  MacLaren’s  early 
demise  mentioned  in  E.  &  M.  J.  for  April, 
1935,  calls  for  additional  notice.  That 
obituary  lists  nine  countries  in  which 
he  made  geological  studies,  but  he  had 
been  in  all  of  Australia  and  New  Zea¬ 
land,  all  of  the  Americas  except  Ecua¬ 
dor,  all  of  Africa  except  the  West  Coast, 
all  of  Europe  except  Denmark,  and  all 
of  Asia  except  Indo-China.  Up  to  the 
end  of  1929  he  had  traveled  one  million 
miles  in  his  investigations.  This  was 
mentioned  in  E.  &  M.  J.  for  November 
23,  1929.  As  far  as  I  know,  MacLaren 
specialized  in  gold  deposits,  and  his  book, 
“Gold”  (The  Mining  Journal,  London, 
1908),  was  a  standard  reference. 
“Jimmy,”  the  name  by  which  he  was 
known  by  his  close  friends,  was  the  son 
of  an  engineer  and  was  born  at  Thames, 
New  Zealand,  now  a  worked-out  gold 
field,  where  he  and  I  attended  the  high 
school  and  the  school  of  mines,  at  the 
latter  under  James  Park,  whose  books 
on  assaying,  cyaniding,  geology,  and 
hydraulics  are  well  known.  At  first, 
MacLaren  was  working  in  a  bank  and 
took  night  courses  and  later  day  courses 
in  geology  and  mining.  Then  he  studied 
in  the  School  of  Mines  in  Otago  Uni¬ 
versity,  Dunedin,  graduating  from  there. 
Thence  his  travels  commenced.  In  1900 
he  was  assistant  government  geologist 
in  Queensland.  Later,  he  made  London 
and  Cornwall  (near  Redruth)  his  head¬ 
quarters,  his  widow  and  family  living  in 
the  latter  country.  A  few  years  ago  a 
young  son  passed  on.  Apparently,  Mac¬ 
Laren  wrote  little  for  publication  and 
bothered  little  with  engineer  societies. 
His  life’s  work  on  gold  occurrences  has 
been  worth  while.  Ko  te  mea  tenet  e 
whakapouritia  nuitia  ai  ahau,  as  the 
Maoris  say. 
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NEW  BOOKS 


How  to  Market  New 
Industrial  Products 

Check  Sheet:  Introduction  of  New 
Industrial  Products.  By  O.  C. 
HoUeran,  Marketing  Research  and 
Service  Division,  Bureau  of  Foreign 
and  Domestic  Commerce,  Washing¬ 
ton,  D.  C.  Pp.  23,  charts  2.  Price  5c. 

This  is  a  study  designed  to  help  manu¬ 
facturers  avoid  pitfalls  in  the  course  of 
introducing  a  new  industrial  product. 
The  marketing  field  is  strewn  with 
failures,  particularly  of  industrial  prod¬ 
ucts,  due  primarily  to  the  fact  that 
manufacturers  overlooked*  important 
marketing  factors  in  their  sales  efforts, 
or  in  the  design,  production,  and  servic¬ 
ing  of  the  product.  Since  few  com¬ 
panies  are  organized  to  give  adequate 
consideration  to  many  of  these  problems, 
this  pamphlet  and  the  accompanying 
charts  will  be  a  welcome  aid  to  suc¬ 
cessful  marketing. 

Seventeen  major  problems  which  the 
manufacturer  must  face  in  introducing 
a  new  industrial  product  are  discussed 
in  detail.  These  are  then  arranged  in 
convenient  chart  form  so  that  the  man¬ 
ufacturer  may  check  his  consideration 
of  each  question  involved.  Chart  I 
deals  with  nine  phases  of  marketing, 
such  as  extent  of  the  market,  buying 
habits,  competition,  and  channels  of 
distribution.  Chart  II  covers  eight 
problems  relating  to  such  matters  as 
design  and  engineering,  production,  ma¬ 
terials,  service,  and  capital  investment. 
The  entire  study  is  an  admirable  con¬ 
tribution  to  the  elimination  of  waste  and 
loss  in  the  manufacture  and  distribution 
of  the  products  of  industry. 


Architectural,  Structural,  and 
Monumental  Stones.  By  George  A. 
Thiel  and  Carl  E.  Dutton.  Bulletin 
25.  University  of  Minnesota  Press. 
Minneapolis.  Pp.  160.  Price  $2.50. 

The  purpose  of  this  book  is  to  acquaint 
those  interested  with  the  merits  of  the 
various  stones  quarried  and  fabricated 
in  Minnesota.  A  dozen  plates  show  the 
coloring  and  appearance  of  some  of 
these  stones,  when  polished,  rubbed,  or 
otherwise  prepared.  In  addition,  some 
78  other  halftones  and  line  drawings  are 
included. 


The  Mining  Manual  for  1935.  Pub¬ 
lished  by  the  Statistical  Research 
Bureau,  108  West  Sixth  St.,  Los  An¬ 
geles,  Calif.  Pp.  320.  Price  $2  post¬ 
paid. 

This  is  a  new  manual  and  the  only  pub¬ 


lication  of  its  kind  issued  in  the  United 
States.  It  represents  an  effort  to  pro¬ 
vide  reliable  and  authoritative  informa¬ 
tion  on  the  principal  mining  companies 
of  the  United  States  and  possessions, 
together  with  a  few  of  the  larger  mining 
enterprises  in  Canada,  Mexico,  and 
South  America.  The  current  volume 
contains  information  on  about  500  com¬ 
panies.  In  addition  there  is  a  glossary 
of  mining  terms,  statistics  of  metal 
production,  a  map  of  the  mining  dis¬ 
tricts  of  the  Western  States,  and  sum¬ 
maries  of  1934  transactions  in  mining 
securities  on  the  leading  exchanges. 


Technologie  Miniere.  By  Michel 
Castelain  and  Eugene  Stalinsky. 
Dunod,  Paris.  Pp.  541.  Price  95.  Fr. 

Improved  mining  methods  and  rapid 
modernization  of  machinery,  particu¬ 
larly  an  extended  use  of  electrical  and 
pneumatic  equipment,  have  resulted  in 


Canada’s  Eastern  Arctic.  Its  History, 
Resources,  Population,  and  Administra¬ 
tion  (including  a  chapter  on  the  geology 
of  the  region  and  two  pages  on  mining 
regulations).  Department  of  the  in¬ 
terior,  Ottawa,  Canada.  Pp.  166. 

Annuaire  Statistique  Hongrois.  1933. 
(Including  metal  and  mineral  statistics 
for  Hungary.)  Published  by  I’Office 
Central  Hongrois  de  Statistique,  Buda¬ 
pest.  Price,  6  pengos  (1  pengo  =  30c.). 
Pp.  431. 

Gypsum  in  the  Union  of  South  Africa. 
By  B.  Wasserstein.  Bulletin  3,  Geologi¬ 
cal  Series,  Department  of  Mines,  Pre¬ 
toria.  Pp.  35.  Price  Is. 

South  Australia  Mining  Review  No. 
60.  For  the  half  year  ended  June  30, 
1934.  Harrison  Weir,  Government 
Printer,  Adelaide.  Pp.  72. 

The  following  papers  have  been  issued 
by  the  U.  S.  Bureau  of  Mines,  Washing¬ 
ton,  D.  C.  “I.C.”  means  Information 
Circular,  and  “R.I.”  Report  of  Investi¬ 
gations: 

National  Safety  Competition  of  1934. 
By  W.  W.  Adams  and  T.  D.  Lawrence. 
R.I.  3277.  Pp.  20. 

Detector  for  Quantitative  Estimation 
of  Low  Concentrations  of  Hydrogen 
Sulphide.  By  J.  B.  Littlefield,  W.  P. 
Yant,  and  L.  B.  Berger.  R.I.  3276. 
Pp.  13. 

Studies  on  the  Recovery  of  Gold  and 
Silver.  By  seven  investigators.  R.I. 
3275,  Part  11.  Pp.  65. 

Prospecting  for  Lode  Gold  and  Lo¬ 
cating  Claims  on  the  Public  Domain. 
By  E.  D.  Gardner.  I.C.  6843.  Pp.  20. 


greatly  increased  efficiency  in  French 
mines  since  the  War.  This  progress, 
which  is  particularly  noticeable  during 
the  last  five  years,  is  well  portrayed  in 
the  present  volume.  The  subject  mat¬ 
ter  is  presented  under  the  following 
main  headings :  Study  of  deposits ;  blast¬ 
ing;  mining  methods;  iron  ore  mining; 
underground  mining ;  ventilation ;  pump¬ 
ing  ;  compressed  air ;  underground  haul¬ 
age  ;  hoisting ;  mining  laws.  A  glossary 
of  special  French  mining  terms  has  been 
appended. 

Estadistica  Minera  y  Metalurgica  de 
Espana,  1933.  Published  by  the 
Consejo  de  Mineria,  Ministerio  de 
Industria  y  Comer  do,  Madrid,  Spain. 
Pp.  691. 

Part  I  of  this  book,  comprising  185 
pages,  consists  in  the  main  of  statistics 
of  production,  classified  by  products  and 
provinces,  and  including  data  on  num¬ 
ber  of  workmen  employed,  tonnage,  and 
value  of  output,  installed  horsepower, 
consumption  of  explosives,  and  similar 
information.  Part  2  occupies  the  rest 
of  the  book  and  consists  of  reviews  of 
mining  and  metallurgical  situation  in 
each  province  during  the  year  of  record. 


List  of  Devices  for  Respiratory  Pro¬ 
tection  Approved  by  U.  S.  Bureau  of 
Mines.  By  W.  P.  Yant.  I.C.  6845. 
Pp.  6. 

Placer  Mining  Methods  of  Ek  T. 
Fisher  Co.,  Atlantic  City,  Wyo.  By  C. 
L.  Ross  and  E.  D.  Gardner.  I.C.  6846. 
Pp.  11. 

Effects  of  Breathing  Dusts  With 
Special  Reference  to  Silicosis,  Review  of 
Literature  On.  Parts  1 1  A,  Chapter  4, 
“Prevention  of  Dust  Diseases.”  By  D. 
Harrington  and  Sara  J.  Davenport.  In¬ 
formation  Circular  6840  of  U.  S.  Bureau 
of  Mines,  Washington,  D.  C.  Pp.  69-107. 

Gold  and  Silver  Custom  Plants.  By 
E.  D.  Gardner.  Information  Circular 
6842,  U.  S.  Bureau  of  Mines,  Washing¬ 
ton,  D.  C.  Pp.  4. 

The  Fertilizer  Industries.  By  Paul  M. 
Tyler.  Information  Circular  6843,  U.  S. 
Bureau  of  Mines,  Washington,  D.  C. 
Pp.  41. 

The  following  papers  have  been  re¬ 
ceived  from  the  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
New  York: 

Methods  and  Costs  of  Handling  and 
Breaking  Ore  and  Rock  in  Bulldozing 
Chambers.  By  C.  W.  Wright.  T.P. 
636.  Pp.  19. 

Control  of  Dust  in  Mines  (three 
papers).  T.P.  637.  Pp.  23. 

Good  Practice  in  Combating  Dust 
Hazards  Associated  With  Mining  Oper¬ 
ations.  By  D.  E.  Cummings.  T.P.  638. 
Pp.  12. 

Factors  Related  to  Man-hour  Studies 
in  Metal-mining  Operations.  By  G.  B. 
Holderer.  T.P.  635.  Pp.  11. 
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EQUIPMENT  NEWS 


Cleaning  the  Colorado  River 


Artist’R  sketrli  of  continuous  desiltinf;  plant  for  clarification  of  Colorado  River 
at  Imperial  Dam,  near  Yuma,  Arlz, 


•  To  clarify  the  Colorado  River  before 
it  enters  the  All  American  canal  to  ir¬ 
rigate  1,000,000  acres  of  land  in  Cali¬ 
fornia,  the  Bureau  of  Reclamation  will 
construct  near  Yuma,  Ariz.,  a  desilt- 
ing  plant  consisting  of  72  125-ft.  Dorr 
thickeners.  The  machines  will  be  simi¬ 
lar  to  those  widely  used  in  cyaniding 
and  ore  dressing. 

The  desilting  plant  will  be  the  largest 
ever  constructed  for  that  purpose,  and 
is  the  result  of  six  years  of  research  and 
development  by  the  engineering  staffs 
of  the  Reclamation  Bureau  and  The 
Dorr  Company.  It  is  designed  to  handle 
nearly  eight  billion  gallons  of  water  in 
24  hours,  removing  from  50,000  to  70,- 
000  tons  of  silt  a  day,  depending  upon 
the  flow  of  the  river  and  the  turbidity 
of  the  water,  which  may  carry  almost 


one-half  of  1  per  cent  of  silt.  Only  the 
coarse  silt — plus  270  mesh — will  be  re¬ 
moved  and  returned  to  the  river  below' 
the  canal  intake. 

As  illustrated  herewith,  the  plant  will 
comprise  six  settling  basins,  769  ft.  long, 
269  ft.  wide  and  14  ft.  deep,  arranged  in 
pairs.  Each  pair  will  be  fed  by  an  in¬ 
fluent  channel  receiving  water  from  the 
head  w’orks  of  the  Imperial  diversion 
dam. 

In  the  course  of  investigation  and  re¬ 
search  on  the  project,  35  tons  of 
Colorado  River  silt  was  shipped  to  The 
Dorr  Company’s  research  laboratories 
at  Westport,  Conn.,  where  for  several 
months  3,600,000  gal.  of  water  and  24 
tons  of  silt  were  treated  daily  under 
conditions  that  are  to  be  expected  in 
practice. 


Heavy-Duty  Rock  Bit  Grinder 
For  Detachable  Bits 

•  A  rock-bit  grinder  for  heavy  duty  is 
announced  by  the  Mine  &  Smelter  Sup¬ 
ply  Company,  of  Denver,  Colo.  The 
machine  is  a  self-contained  unit  with 
two  grinding  wheels  22  in.  apart  for 
sharpening  any  size  or  type  of  detachable 
bit.  One  wheel  is  V-faced  for  grinding 
the  cutting  edges  of  the  bit,  whereas  the 
other  wheel  is  bevel  faced  for  the  grind¬ 
ing  gage.  This  affords  a  two-man  opera¬ 
tion,  one  for  grinding  and  the  other  for 


gaging.  The  machine  is  equipped  for  a 
standard  V-belt  motor  drive,  and  in  one 
model  the  water  tank  is  located  within 
the  base,  together  with  a  centrifugal 
pump  which  supplies  water  to  the  grind¬ 
ing  surfaces.  Another  pan  returns  the 
waters  to  three  settling  compartments 
in  the  tank.  The  machine  is  equipped 
with  a  gaging  dial  which  indicates  the 
correct  diameter  after  the  first  bit  is 
ground  and  the  dial  is  set.  This  feature 
is  said  to  add  to  production  speed. 

In  addition  to  the  model  in  .3  types 
mentioned  in  the  foregoing,  the  company 
reports  a  bench  type  with  an  angle-iron 


base,  with  or  without  drainage  pan  or 
pump.  The  bench  type  weighs  about  800 
lb.  and  the  three  remaining  types  each 
weigh  1,000  lb.,  1,300  lb.,  and  1,650  lb. 


Homes  Built  of  Coppei 
Resist  Deterioration 

•  To  encourage  the  building  of  mod¬ 
erately  priced  copper  houses,  a  sub¬ 
sidiary  of  Kennecott  Copper  Corpora¬ 
tion,  known  as  Copper  Houses,  Inc.,  an¬ 
nounces  the  completion  of  its  first 
copper  house  at  Bethesda,  a  suburb  of 
Washington,  D.  C.  The  construction 
principals  used  in  the  copper  house, 
built  with  a  framework  of  structural 
steel,  can  be  applied  to  almost  any  type 
of  design  and  can  be  built  by  common 
building  methods  and  regular  building 
mechanics.  Compared  with  the  same  de¬ 
sign  in  brick  or  wood,  the  construction 
is  said"  to  be  more  favorable  to  copper. 
The  outside  walls,  roof,  and  roofing  ac¬ 
cessories,  in  addition  to  plumbing  and 
heating  lines,  hardware,  and  many  other 
things  within  the  house,  are  of  copper 
or  copper  alloys,  which  protect  against 
deterioration. 

The  outside  walls  consist  of  heavy 
copper  plates  backed  by  half-inch  com- 


Copper  sheets  are  used  for  walls  for  the 
modern  home 
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so  effectively  that  numerous  turns  of 
the  thread  around  the  rotor,  as  found  in 
common  screw  pumps,  are  not  required 
to  keep  slippage  to  a  sm^ll  value.  There 


seconds.  High-grade  ball  bearing  and 
accurately  machined  heat-treated  helical 
gears  are  said  to  reduce  the  noise  and 
vibration  to  a  minimum  and  to  maintain 
high  motor  efficiency.  The  Thor 
patented  ventilating  system  provides  ef¬ 
fective  cooling  of  the  motor,  which  is 
said  to  increase  the  power  by  enabling 
the  motor  to  pull,  without  overheating, 
a  sustained  load  close  to  maximum  ca¬ 
pacity.  The  U-14,  with  a  capacity  of 
i  in.  drilling,  free  speed  of  2,500  r.p.in., 
has  an  over-all  length  of  6^  in. 


position  board,  which  adds  stability  to 
the  sheets  and  minimizes  metallic  noises 
when  the  plates  are  struck.  The  sheets 
of  copper  are  held  together  by  specially 
designed  bronze  holding  strips,  which 
provide  for  horizontal  and  vertical  ex¬ 
pansion  and  make  the  building  weather 
and  insect  proof.  The  roof  is  covered 
with  regular  16-oz.  sheet  copper  over  a 
wood  deck,  and  heat  and  cold  insulation 
is  provided  for  by  a  4-in.  thickness  of 
spun  glass  inside  the  walls  and  roof. 
Inside  walls  of  the  house  are  plastered 
on  metal  lath  and  the  space  between  is 
also  filled  with  spun  glass.  Though  the 
total  thickness  of  the  wall  is  only  about 
6  in.,  the  insulation  is  said  to  be  so  ef¬ 
ficient  that  it  is  equivalent  to  approxi¬ 
mately  8  ft.  of  solid  masonry  in  keep¬ 
ing  out  heat  or  cold. 

The  present  designs  planned  range  in 
cost  upward  from  approximately  $4,500. 


A  Rotary  Displacement  Pump 

•  A  new  type  of  rotary  displacement 
pump  is  announced  by  the  De  Laval 
Steam  Turbine  Company,  Trenton,  N.  J. 
This  pump  is  said  to  embody  a  number 


nipeller  pntnp  in  luhriratinK  syfitein 


Small  Portable  Electric  Drill 
For  One-Hand  Operation 

•  The  Independent  Pneumatic  Tool 
Company,  600  West  Jackson  Boulevard, 
Chicago,  announces  the  smallest,  light- 
est-weight  portable  electric  drill  weigh- 


are  only  three  moving  parts,  and  except 
for  small  thrust  buttons  to  maintain  the 
relative  axial  positions  of  the  rotors,  no 
separate  bearings  are  used,  nor  are  pilot 
gears  required.  Only  one  stuffing  box 
is  necessary. 

These  pumps  are  known  as  the  “De 
Laval-Imo,”  and  are  available  in  ca¬ 
pacities  ranging  from  i  to  700  g.p.m.  and 
for  pressures  up  to  500  lb.  per  square 
inch. 


WorkiiiK  parts  of  the  pomp,  consistinir 
of  the  impeller  and  sealingr  members  In 
relative  operating:  position 


to  result  from  the  ingenious  shape  of 
ing  21  lb.,  which  is  half  the  size  and  the  threads,  those  of  the  power  rotor 

weight  of  other  drills  of  the  same  power.  being  convex,  whereas  those  of  the 

It  fits  easily  in  one  hand  and  is  said  to  idler  rotor  are  concave.  This  patented 

drill  through  steel  i  in.  thick  in  five  tooth  form  is  said  to  accomplish  sealing 


Lift  Truck  Operation 
Made  Easy 

•  A  multiple-stroke  lift  truck,  with 
which  a  load  can  be  lifted  with  eight 
short  or  four  full  strokes,  all  of  them 
easy  by  virtue  of  the  slide  lift  used,  has 
been  developed  by  Barrett-Cravens 
Company,  3255  West  30th  St.,  Chicago. 
Each  stroke  of  the  handle  requires  the 
same  lifting  effort.  The  handle  is  auto¬ 
matically  disengaged  upon  release  of  the 
holding  latch  and  cannot  fly  back  when 
releasing  the  load.  Use  of  ball  bearings 
assures  easy  rolling  and  makes  it  pos¬ 
sible  to  take  care  of  side  thrust  on  the 
wheel  hubs  when  turning  corners.  The 
truck  has  a  lift  of  3  in. 


Over  hazardoae  mountain  roads  skillful  drivers  of  these  “Caterpillar” 
tractors  haul  2-ton  loads  of  miningr  supplies  in  special  wagons  to  the  Aznrlte 
Mining  Company  in  Mazama,  Wash. 


Smooth  Metallic  Screens  of  Any 
Metal,  Mesh,  Size,  or  Thickness 

•  A  new  improved  system  said  to  be, 
basically,  a  “controlled  ionic  migration,” 
used  in  the  making  of  smooth  surface 
screens  of  copper,  nickel,  brass,  or  any 
other  metal  that  can  be  deposited  elec- 
trolytically,  is  announced  by  the  Elec¬ 
trolytic  Products  Corporation,  of  250 
West  39th  St.,  New  York  City.  These 
screens  are  now  reported  being  pro¬ 
duced  for  industrial  purposes  and  can  be 
made  in  any  desired  mesh.  Screens  as 
fine  as  400  holes  per  linear  inch — that 
is,  160,000  holes  per  square  inch — have 
been  made  and  finer  mesh  can  be  pro¬ 
duced  if  desired.  Being  formed  elec- 
trolytically,  these  screens  have  a  smooth 
surface  and  are  reported  to  have  been 
used  successfully  in  photoengraving 
work  and  in  certain  high-grade  telephone 
transmitters  and  broadcast  transmitters, 
because  they  possess  desirable  acoustic 
properties.  Problems  involving  sifting 
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Composite  Type 
Part  Aluminum  Dipper 

•  The  American  Manganese  Steel  Com¬ 
pany  has  announced  the  production  of 
composite-type  power-shovel  dippers  of 
unusually  light  weight  which  are  made 
of  aluminum  alloy  and  high-tensile 
rolled  steel,  for  parts  not  subjected  to 
the  heaviest  abrasion.  It  is  said  this 
new  type  dipper  in  the  larger  sizes  can 
weigh  less  than  half  of  the  solid  all-cast 
type,  thereby  allowing  a  great  increase 
in  shovel  capacity  without  corresponding 
increase  in  power  used.  This  composite 


or  straining  are  said  to  be  simplified  by 
the  use  of  this  smooth  screen,  as  no 
wedge-like  cross  wires  are  found  which 
create  collections  of  solids.  A  120-mesh 
woven  wire-cloth  screen  would  have  an 
opening  of  approximately  0.0045  in., 
whereas  a  120-mesh  uniform  smooth  sur¬ 
face  screen  made  by  this  new  process  is 
reported  to  be  made  with  a  hole  in  ex¬ 
cess  of  0.006  in.,  or  a  smaller  size  to 
0.001  in.  or  even  less  if  specified.  The 
control  of  the  size  of  the  holes  will  vary 
somewhat  with  the  mesh,  but,  generally 
speaking,  the  hole  can  be  made  as  small 
as  desired  irrespective  of  the  mesh.  For 
any  given  mesh  the  maximum  size  hole 
is  approximately  75  per  cent  of  the  center 
distance  of  the  holes,  as,  for  instance,  in 
the  120-mesh  screen  the  center  distance 
of  the  hole  is  0.0083  in.  and  the  maximum 
holes  that  can  be  economically  produced 
is  75  per  cent  of  this  figure,  or  0.0062  in. 

The  cost  of  these  smooth  metallic 
screens  is  said  to  compare  favorably  in 
most  cases  with  woven-wire  cloth  screen. 


castings.  The  back  plate  is  of  rolled 
aluminum  alloy,  and  the  back  braces 
connecting  top  and  bottom  castings  are 
cast  aluminum  alloy. 

The  makers  do  not  claim  that  these 
composite  dippers  will  stand  the  same 
abuse  that  an  all-manganese  steel  dip¬ 
per  of  the  same  capacity  can  undergo, 
but  for  medium  work  where  a  plate  of 
cast-steel  dipper  affords  sufficient  struc¬ 
tural  strength,  they  believe  this  type  of 
dipper  will  show  greater  economy  by 
reason  of  the  impact  and  wear  resistance 
of  the  exposed  manganese  steel  part. 
This  dipper  was  shipped  to  a  coal  com¬ 
pany  to  be  used  in  stripping. 


Trough  Conveyor  Self -Aligned 
By  Positive  Means 

•  Self-aligning,  anti-friction  idlers  for 
troughed  conveyor  belts  have  been  an¬ 
nounced  by  Link-Belt  Company,  Chi¬ 
cago.  They  are  known  by  the  name  of 
“Positive.”  Each  has  anti-friction  ac¬ 
tuating  rolls  near  the  outside  of  the 
carrier  rolls,  at  right  angles  to  the  latter, 
which  swivel  the  idler  enough  to  train 
the  belt  when  its  edge  is  so  misaligned 
as  to  touch  either  actuating  roll.  Both 
actuating  rolls  and  pivot  have  anti-fric¬ 
tion  bearings. 


A  New  Churn  Type  Drill 

•  The  Bucyrus-Erie  Company,  South 
Milwaukee,  Wis.,  has  announced  a  new 
Bucyrus-Armstrong  21-W  churn-type 
drill  which  will  drill  holes  to  300  ft. 
in  depth  and  to  6  in.  in  diameter.  This 
rig  is  said  to  be  sturdy  and  of  all  steel 
construction,  and  capable  of  handling  a 
thousand  pounds  of  tools.  Power  is 
furnished  by  a  heavy-duty  four-cylinder 
industrial  gasoline  engine.  It  is  said 
that  clay  and  shale  formation  and  some 
small  rock  projects  can  be  drilled  for 
blasting  at  a  low  cost.  It  may  be 
mounted  on  a  drill  boat  by  removing  the 
wheel  mounting  and  setting  machine  on 
two  skids.  Choice  of  mounting  is 
available  on  a  truck,  as  a  two-wheel  or 
four-wheel  trailer;  or  for  team  or  tractor 
haul. 


Correction — In  the  May  issue  of 
E.&MJ.,  on  page  260,  under  heading 
“New  Diesel  Locomotive  for  Mines 
Built  in  United  States,”  there  appears 
an  erroneous  impression  in  the  sentence 
“that  the  United  States  Bureau  of 
Mines,  in  its  Information  Circular  6732, 
has  approved  diesel  locomotives  for 
underground  use.”  The  Information 
Circular  states:  “It  appears  reasonably 
safe  to  employ  diesel  locomotives  which 
use  a  heavy  non-volatile  fuel  oil.”  The 
Bureau  of  Mines  has  advised  that  this 
does  not  mean  it  has  given  “approval” 
to  specific  diesel  locomotives  for  mine 
haulage. 


This  15-co.yd.  dipper  made  of  alumi¬ 
num  alloy  and  high-tensile  rolled  steel 
shows  the  progress  made  in  dipper 
design  and  capacity  when  compared 
with  the  dwarfed,  1-cu.yd.  ail-cast  type 


dipper  weighs  32,940  lb.,  compared  with 
74,000  lb.,  the  weight  of  a  15-yd.  man¬ 
ganese-steel  dipper.  In  this  unit  the 
front  plates  are  said  to  be  of  high-tensile 
rolled  steel  welded  with  spacers  to  form 
a  double  wall  between  top  and  bottom 


A  rig  which  drills  holes  300  ft.  in 
depth  and  to  6  in.  in  diameter 
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ser  Mfg.  Co.,  Bradford,  Pa.  Booklet,  Form 
355.  Pp.  16. 

Hitchings,  Couplers,  and  Wheels.  Na¬ 
tional  Malleable  &  Steel  Castings  Co., 
Cleveland,  Ohio.  Circular  No.  87.  Mine 
car  wheels  and  couplers.  Pp.  7. 

Wire  Cloth.  Audubon  Wire  Cloth  Corp., 
Phil^elphia,  Pa.  Catalog  No.  40.  Specifi¬ 
cations,  tables,  list  prices,  and  uses  of 
wire  cloth.  Pp.  56. 


Bearings.  S.K.F.  Industries,  Inc.,  Front 
St.  and  Erie  Ave.,  Philadelphia,  Pa.  Cata¬ 
log  describing  ball-  and  roller-bearing 
transmission  appliances.  Pp.  82. 

Rolled  Steel.  Illinois  and  Carnegie  Steel 
Companies,  Chicago  and  Pittsburgh.  Te<di- 
nical  booklet  on  application  of  flame  cut¬ 
ting  and  welding  rolled  steel.  Pp.  16. 

Gearmotors.  Allis-Chalmers  Mfg.  Co..  Mil¬ 
waukee,  Wis.  Leaflet  No.  2203.  August, 
1935.  Various  types  and  applications  of 
gearmotors.  Pp.  4. 

Rotary  Positive  Blowers.  Roots-Con- 
nersville  Blower  Corp.,  Connersville,  Ind. 
Bulletin  21-B-17.  Blowers  for  pressure  or 
vacuum  service.  Pp.  4. 

Portable  Compressor.  Worthington  Pump 
&  Machinery  Corp.,  Harrison,  N.  J.  Bul¬ 
letin  W-850-B-48A.  Model  105  gasoline- 
driven  compressor,  105  cu.  ft.  per  minute 
actual  air.  Pp.  4. 

Portable  Compressor.  Worthington  Pump 
&  Machinery  Corp.,  Harrison,  N.  J.,  Bul¬ 
letin  W-850-B-49.  Model  160  gasoline- 
driven  compressor,  160  cu.ft.  per  minute 
actual  air.  Pp.  4. 

Portable  Compressor.  Worthington  Pump 
&  Machinery  Corp.,  Harrisom  N.  J.,  Bul¬ 
letin  W-850-B-50.  Model  210  gasoline- 
driven  compressor,  210  cu.ft.  per  minute 
actual  air.  Pp.  4. 
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SUMMARY  OP 


MONTHLY  COMMENT .  .  .  DAILY  AND  AVERAGE  MONTHLY 

WITH  general  industrial  opera-  November  shipment  metal,  though  the  tion  on  either  purchaser  or  seller  to  buy 

tions  pointing  upward,  con-  near  positions  were  not  neglected.  The  or  supply  Empire  metal  on  ordinary 

trary  to  the  usual  summer  trend,  strength  in  the  price-structure  of  domes-  brands.  Pressure  of  foreign  lead  and 

and  production  of  major  non-ferrous  tic  copper  resulted  in  the  purchase  on  zinc  on  the  London  market  is  expected 

metals  maintained  at  about  the  same  Aug.  19  of  69,000  tons,  virtually  all  of  to  diminish. 

level  as  earlier  in  the  year,  consumers  which  sold  on  the  basis  of  8c.,  Valley.  Purchases  of  silver  in  the  world  mar- 

showed  even  more  confidence  in  the  out-  On  the  following  day  the  price  became  ket  by  the  United  States  Treasury  were 

look  for  business  than  in  the  previous  firmly  established  at  S^c.  Domestic  very  extensive  during  August.  Offer- 

month  and  purchased  substantial  ton-  deliveries  of  copper  during  July,  the  ings  originating  in  India  and  China  dc- 

nages.  The  knowledge  that  producers  latest  month  for  which  statistics  have  pressed  prices  and  caused  the  world 

are  determined  to  secure  an  adequate  been  issued,  amounted  to  45,000  tons,  a  market  to  decline  more  than  2c.  per 

return  for  the  “under-priced”  metals  gain  of  9,000  tons  over  the  figures  for  ounce.  On  Aug.  14.  the  Treasury  pur- 

also  served  to  stimulate  buying  interest.  June.  August  shipments  promise  to  be  chased  about  25,500,000  oz.  of  silver  in 

Prices  strengthened,  with  the  excep-  large.  The  advance  in  the  domestic  the  world  market,  the  largest  single 

tion  of  those  of  tin  arid  silver,  and  our  price  greatly  strengthened  the  Euro-  day’s  operations  since  the  silver  program 

weighted  index  number  for  August  pean  market.  started. 

moved  up  to  74.00,  against  73.53  (re-  Effective  Aug.  27,  the  British  cus-  Early  in  the  month  the  International 
vised)  in  July.  duties  on  unwrought  non-Empire  Tin  Committee  recommended  that 

The  feature  in  the  market  was  the  lead  and  zinc  were  revised  to  74  production  of  tin  be  increased  from  50 

heavy  trading  in  copper.  Sales  for  the  shillings  and  12^  shillings,  respectively,  per  cent  to  65  per  cent  of  standard  ton- 

month  of  August  totaled  close  to  124,-  or  10  per  cent  ad  valorem,  whichever  is  nages,  retroactive  to  July  1  and  effec- 

500  tons,  against  73,500  tons  in  July.  less.  The  revised  duties  substitute  for  tive  for  a  period  of  three  months.  This 

Most  of  the  demand  for  copper  was  for  a  flat  10  per  cent  duty,  with  no  obliga-  action  eased  prices  moderately. 


United  States  Market 


-Electrolytic  Copper- 

Domestic  Export 


Straits  Tin 
New  York 


- Lead - 

New  York  St.  Louis 


Zinc 

St.  Louis 


10 

7.775 

7.575 

51.700 

4.20 

4.05 

4.50 

12 

7.775 

7.575 

50.500 

4.20 

4.05 

4.50 

13 

7.775 

7.575 

49.625 

4.20 

4.05 

4.50 

14 

7.775 

7.575 

48.750 

4.20 

4.05 

4.50 

15 

7.775 

7.575 

48.250 

4.20 

4.05 

4.50 

16 

7.775 

7.625 

48. 750 

4.20 

4.05 

4.50 

17  • 

7.775 

7.675 

49.250 

4.20 

4.05 

4.50 

19 

7.775 

7.675 

50.125 

4.20 

4.05 

4.50@4.60 

20 

8.275 

7.875 

50.700 

4.25 

4.10 

4.60 

21 

8.275 

7.925 

51.000 

4.30 

4.15 

4.60 

22 

8.275 

8.000 

50.000 

4.35 

4.20 

4.60 

23 

8.275 

7.975 

49.750 

4.35 

4.20 

4.60 

24 

8.275 

7.950 

49.625 

4.35 

4.20 

4.60 

26 

8.275 

8.000 

49.500 

4.35 

4.20 

4.60 

27 

8.275 

8.000 

49.250 

4.35 

4.20 

4.60 

28 

8.275 

7.950 

49.250 

4.35 

4.20 

4.60 

29 

8.275 

7.925 

49.250 

4.35 

4.20 

4.60 

30 

8.275 

7.925 

49.125 

4.35 

4.20 

4.60 

31 

Av.  for 
month 

8.275 

7.950 

49.125 

4.35 

4.20 

4.60 

7.979 

7.738 

50.463  4.254 

Averages  for  Week 

4.104 

4.535 

7 

7.775 

7.567 

52.513 

4.192 

4.042 

4.467 

14 

7.775 

7.583 

50.746 

4.200 

4.050 

4.500 

21 

7.942 

7.725 

49.679 

4.225 

4.075 

4.542 

28 

8.275 

7.979 

49.563  4.350 

Calendar  Week  Averages 

4.200 

4.600 

3 

7.775 

7.475 

52.642 

4. 167 

4.017 

4.417 

10 

7.775 

7.592 

52.154 

4.200 

4.050 

4.500 

17 

7.775 

7.600 

49.188 

4.200 

4.050 

4.500 

24 

8. 192 

7.900 

50.200 

4.300 

4. 150 

4.592 

31 

8.275 

7.958 

49.250 

4.350 

4.200 

4.600 

Silver,  Gold,  and  Sterling  Exchange 
New  York  and  London 


1935 
Aug.  ‘ 

‘Checks” 

‘‘90-day 

Demand” 

(c) 

New  York 

London 

London 

(^United 

States 

1 

4.95500 

4.94000 

67.750 

30. 1875 

1408  9}d 

$35.00 

2 

4.95250 

4.93750 

67.750 

30.1875 

140810  d 

35.00 

3 

4.95500 

4.94125 

67.750 

30. 1875 

140s11  d 

35.00 

5 

4.95500 

4.94000 

67.750 

Holiday 

Holiday 

35.00 

6 

4.95750 

4.94250 

67.750 

30.1875 

1408  9id 

35.00 

7 

4.96000 

4.94500 

67.750 

30  1875 

1408  5  d 

35.00 

8 

4.96125 

4.94625 

67.750 

30.1875 

1408  6  d 

35.00 

9 

4.96500 

4.95000 

67.750 

30.1875 

1408  5|d 

35.00 

10 

4.96625 

4.95125 

67.750 

30.1875 

1408  5  d 

35.00 

12 

4.97000 

4.95375 

67.750 

30.1250 

1408  5  d 

35.00 

13 

4.97250 

4.95625 

67.375 

29.9375 

1408  3id 

35.00 

14 

4.98000 

4.96375 

65.750 

29. 1875 

140s  1  d 

35.00 

15 

4.98000 

4.96500 

65.375 

29.0000 

1408  1  d 

35.00 

16 

4.96375 

4.94875 

65.375 

29.0000 

1408  l\d 

35.00 

17 

4.96750 

4.95250 

65.375 

29.0625 

1408  4  d 

35.00 

19 

4.97500 

4.96000 

65.375 

29.0000 

1408  2}d 

35.00 

20 

4.98125 

4.96625 

65.375 

29.0000 

1408  1  d 

35.00 

21 

4.98000 

4.96500 

65.375 

29.0000 

13981  lid 

35.00 

22 

4.97625 

4.96125 

65.375 

29.0000 

1408 

35.00 

23 

4.965O0 

4.95000 

65.750 

29.4375 

1408  lid 

35.00 

24 

4.97875 

4.96375 

65.625 

29. 1250 

13981  lid 

35.00 

26 

4.97625 

4.96125 

65.375 

29.0000 

1398l0id 

35.00 

27 

4.97500 

4.96125 

65.375 

29.0000 

1398  9id 

35.00 

28 

4.97250 

4.95875 

65.375 

29.0000 

13981  lid 

35.00 

29 

4.97250 

4.96000 

65.375 

29.0000 

140s 

35.00 

30 

4.96625 

4.95250 

65.375 

29.0000 

1408 

35.00 

31 

4.96000 

4.94875 

65.375 

29.0000 

1408  lid 

35.00 

Av.  for 
month 

4.96815 

66.366 

29.476 

35.00 

Averages  for  Week 
67.750 
67.354 
65.375 
65.479 


Calender  week  averaees:  New  York  Silver  Aug.  3d,  67.750:  lOth, 
67.750;  17th,  66.167;  24th.  65.479;  31st,  65.375. 


The  above  quotations  for  major  non-ferrous 
metals  are  our  appraisal  of  the  Important  United 
States  markets,  based  on  sales  reported  by  pro¬ 
ducers  and  agencies.  They  are  reduced  to  the 
basis  of  cash.  New  York  or  St.  Louis,  as  noted. 
All  prices  are  in  cents  per  pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis,  add  0.226c.  per  pound,  the  average  dif¬ 
ferential  for  freight  and  interest  charges. 

(b)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Host  sales  in  the 
foreira  market  are  made  on  the  basis  of  c.i.f. 
osnal  ports  of  destination — Hamburg.  Havre, 
and  Liventool.  The  c.i.f.  basis  commands  a 


premium  of  0.300c.  per  pound  above  our  re¬ 
finery  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary 
forms  of  wirebars  and  ingot  bars;  cathodes  dis¬ 
count  of  0.126c. 

Quotations  for  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to 
the  freight  differential.  Contract  prices  for 
High-Orade  zinc  delivered  in  the  East  and  Middle 
West  in  nearly  all  instances  command  a 
premium  of  Ic.  per  pound  over  the  current  mar¬ 
ket  for  Prime  Western  but  not  less  than  the 


E.  d  M.  /.  average  for  Prime  Western  for  the 
previous  month. 

Quotations  for  lead  reflect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on 
which  a  premium  is  asked. 

(c)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24,  1938. 
the  U.  S.  Government’s  price  on  newly  mined 
domestic  silver  was  established  at  77.6’7. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold 
in  imported  ore  or  concentrate  is  at  90.76 
per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.0126 
per  ounce. 
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THE  MARKETS 

PRICES  OF  METALS  .  .  .  MISCELLANEOUS  QUOTATIONS 

London  Market 


.Aug. 

1 

2.  . 

■ - '-.7  ■ 

- Copper-  - 

dard - - 

3M 

32.2500 

32.4375 

Electrolytic 

Bid 

35.0000 

35.2500 

Spot 

31.8750 

32.0625 

Spot 

233.7500 

233.5000 

3M 

219.2500 

219.7500 

Spot 

15.6250 

15.5625 

3M 

15.6250 

15.5625 

Spot 

14.3125 

14.3125 

3M 

14.5)00 

14.5000 

5 . 

32.1875 

32.5625 

35.5000 

233.8750 

215.7500 

15.4375 

15.5000 

14.0625 

14.3125 

32.3125 

32.6875 

35.5000 

233.7500 

216.7500 

15.5000 

15.5000 

14.1875 

I4.37>) 

32. 1875 

32.5625 

35.5000 

233.7500 

216.2500 

15.6250 

15.6250 

14.3750 

14.5625 

31.8750 

32.2500 

35.3750 

228.0000 

212.0000 

15.5000 

15.5000 

14.3125 

I4.S))0 

32.0000 

32.3750 

35.2500 

223.5000 

209.7500 

15.6250 

15.6250 

14.3125 

14.5625 

31.9375 

32.3125 

35.2500 

219.0000 

209.2500 

15.6250 

15.6875 

14.3125 

14.5625 

31.8750 

32.2500 

35.3750 

211.0000 

2)8.5000 

15.7509 

15.8125 

14.3125 

14.5625 

32. 1250 

32. 5000 

35.5000 

2)8.7500 

2)8. 1250 

15.7500 

15.8125 

14.4375 

14.6875 

32. 4375 

32.7500 

35.5000 

210.5000 

2)9.0000 

15.7500 

15.7500 

14.4375 

14.6875 

32.6875 

33.0625 

36.0000 

218.7500 

212.0000 

15.8750 

15.8750 

14.8125 

15.0000 

33. 1250 

33.5000 

36.5000 

222.000) 

214.5000 

15.9375 

16.0000 

14.9375 

15.1875 

33.3750 

33.7500 

36.7500 

225.5000 

216.2500 

16.1250 

16. 1250 

15.0000 

15.2500 

33.1875 

33.5625 

36.5000 

221.0000 

214.5000 

16. 1250 

16. 1875 

15.0625 

15.3750 

33.2500 

33.6250 

36.5000 

22). 0000 

212.5000 

16.000) 

16.0000 

15.0000 

15.2500 

33.7500 

34. 1875 

37.0000 

221.0000 

211.0000 

16.0000 

16.0000 

15.12)0 

15.3750 

33.6250 

34.00C0 

37.0000 

220.5000 

210.5000 

16.0625 

16.0625 

15.3125 

15.5625 

33. 1875 

33. 5625 

36.7500 

220.5000 

210.5000 

16.0000 

16.0000 

15.4375 

15.6875 

33. 1250 

33.5000 

36.5000 

221.2500 

211.5000 

15.7500 

15.7500 

15.5625 

15.6875 

33  3750 

33.7500 

37.0000 

221.7500 

212.0000 

15.6250 

15.6250 

15.3750 

15.5000 

.Av.formiinth  .  32.646 

35.976 

222.935 

15.774 

15.792 

14.714 

14.938 

Current  Prices — Miscellaneous  Metals,  Ores,  and  Non-Metallic  Minerals 


Quotktions  cover  wholesale  lots,  prompt  shipment,  f.o.b.  Now  York, 
unless  otherwise  stated. 

(September  3t  1935) 

Miscellaneous  Metals 


Aluminum,  ingot,  99  per  cent  plus,  lb . 

Antimony,  domestic  or  Chinese  (duty  paid) ,  lb. 

BIsmutb,  ton  lots,  lb . 

Cadmium,  lb . 

Chromium,  97  per  cent  grade,  lb . 

Nickel,  electrolytic  cathodes,  lb . 

Magnesium,  99. 8  per  cent,  carloads,  lb . 

Palladium,  troy  os . 

,  Platinum,  (oflficial  quotation)  troy  os . 

QuIrksilTer,  flask  of  761b. ,  100  flasks  or  more. 

,  Radium,  mg.  radium  content . 

'  Selenium,  99. 5  per  cent,  lb . 

Silicon,  minimum  97  per  cent,  spot,  lb . 

Tellurliim,  lb . 

Thallium,  1 00  lb.  or  more,  lb . 

Titanium,  96  to  93  per  rent,  lb . 

Zirconium,  commercially  pure,  lb . 


I9@2lc. 

12k. 

90c. 

70c. 

88c. 

35c. 


3)c. 

$24.00 

$36.00 

$69.03 

$50.00 

$2.00 

I6.50e. 

$2.00 

$6.50 

$6.00 

$7.00 


Metallic  Ores 


Beryllium  Ore,  f.o.b.  mines,  ton . $30.00@$35.00 

Chrome  Ore,  45@47  per  cent,  c.i.f.,  long  ton . $15.  50@$I6.50 

Iron  Ore,  Lake  Supenor,  long  ton: 

Old  Range  bessemer .  $4.80 

Mesabi  bessemer .  $4.65 

Old  Range,  non  bessemer .  $4.65 

Mesabi.  non-beesemer .  $4.50 

Lead  (Galena)  80  per  cent.  Joplin,  Mo.,  ton .  $45.00 

Mangane.se  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52@55  per  cent .  26o. 

49@5I  per  cent .  25c. 

44@47  per  cent .  24c. 

Mol^deniim  Ore,  per  lb.  of  contained  MoSj .  42c. 

Tunnten  Ore,  per  unit  of  WOj: 

Chinese  duty  paid .  $15.00 

Domestic  Scheelite .  $  1 4.  50 

Vanadium  Ore,  per  lb.  of  contained  VjOs .  27k- 

Zinc  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo. ;  per  ton .  $30 .  OO 


Metallic  Compounds 

Arsenlous  Oxide  (arsenic)  lb .  3k 

Cobalt  Oxide,  70@7 1  per  cent,  lb .  $  1 . 39@  $1.49 

Copper  Sulphate,  1 00  lb .  $3.85 

SodiumNItrate,  ex  vessel,  in  JOO-lb.  begs,  i>er  1 00  lb .  $1.24 

Sodium  Sulphate,  bulk  .ton . $13. 00®$  1 5 . 00 


Alloys 


Beryllium-Copper,  Master  alloy,  3. 5  per  cent  Be,  per  lb.  of 

contained  Be .  $25.00 

Ferrochrome,  65@70  per  cent  chromium,  4@6  per  cent 

carbon,  lb .  lOc. 

Ferroman^nese,  78@8i  per  cent,  gross  bm . .-  •  •  •  $85.00 

Fcrromol^denum,  50@60  per  cent  Mo,  lb.  of  Mo  contained .  95c. 

Ferrosillcon,  5o  per  cent,  gross  ton .  $77.50 

Ferrotungsten,  /5@80  per  cent,  lb.  of  W  contained .  $  1 . 35@$  1 . 45 


Non-Metallic  Minerals 


Asbestos,  f.o.b.  mines,  ton: 

Canadian  (Quebec) 

Crude  No.  1 . . 

Crude  No.  2 . 

Spinning  fibers . 

Paper  stock . 

Shorts . 

Vermont 

Shingle  stock . 

Paper  stock . 

Cement  stock . 

Barytes,  long  ton: 

Georgia,  crude . 

Missouri,  95  per  cent  Ba^4,  less  than  I  per  cent  iron. . 
Bauxite,  long  ton: 

Domestic,  chemical,  55@58  per  cent . 

Domestic,  abrasive,  78®84 percent . 

Dalmatian.  50®55  per  cent . 

French,  56@59  percent . 

CBina  Clay, To  b.  mines  ton: 

South  Carolina  and  Georgia,  bulk . 

Delaware,  No.  I . 

Feldspar,  bulk,  ton: 

Pot^  feldspar,  200  mesh . 

Glass-spar,  white,  20  mesh . 

Fluorspir,  f.o.b.  mines,  hulk,  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton . 

Fuller's  earth,  f.o.b.  Georgia  or  Florida,  ton . 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California . 

Dead-burned,  f.o.b.  Wa.shington . 

Mica,  per  lb..  North  Carolina,  No.  I  and  2  quality: 

Ik2in . 

2x2in . 

2x3in . - 

3x4  in . 

4x6  in . 

White,  ground,  70  mesh,  ton . 

Ocher,  Georgia,  ton . . . . 

Pyrites,  Spanish,  per  long  ton  unit  of  S,  c.i.f.  Atlantic  ports. 

Silica,  water-floated,  in  bags.  325  mesh,  ton . 

Sulphur,  Texas  mines,  long  ton . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . . . 

New  Jersey,  minenj  pulp . '. . 

Vermont,  extra  white,  200  mesh . 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored . 

200  mesh,  cream  colored . 

(a)  Nominal. 


$500a 

h 

$200a 

»$225 

$90a 

MI35 

$32.50^ 

h37.50 

$IIQ 

^$14.50 

$47^ 

a 

$35^ 

p.  .  . 

$23^ 

P . 

$7.00 

$5.50 


$6®  $7.50 
..$I2.50®$I5.00 
(a)  $4. 50®  $6.00 
(u)$5.50®  $6.50 

. .  $6.00®  $8.00 
..$14.00® . 

$17.00 

$11.73 


.  $13.00 

$7.00®$I4.00 


.$25.00®. 

.$22.00®. 


Iron  and  Steel 


Pig  Iron,  Volley  furnaces,  gross  ton: 

Bessemer .  $19.00 

Basic .  $18.00 

No.  2Foundry . $18.50 

Steel,  base  prices,  Pittsburgh : 

Billets  gross  ton .  $27.00 

Structural  shapes,  1 00  lb .  $1.80 

Bars,l001b .  $1.80 
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MONTHLY  AND  YEARLY  AVERAGE  PRICES 


Silver  and  Sterling  Exchange 


January.  . . . 
February.  . . 
March  .... 

April . 

May . 

June . 

July . 

August . 

September. . . 

October . 

November. . . 
December. . . 


Silver 


Silver 


Sterling  Exchange 


. — New  York — .  < — London  Spot^  “Checks 


1934 

1935 

1934 

44. 188 

54.418 

19.382 

45.233 

54.602 

20.073 

45.875 

59.048 

20  .  278 

45.180 

67.788 

19.740 

44.226 

74.356 

19.276 

45. 173 

71.940 

19.981 

46.310 

68.216 

20.512 

48.986 

66.366 

21.377 

49.484 

21.888 

52.375 

23.581 

54.255 

24.257 

54.390 

24.404 

1935 

1934 

1935 

24. 584 

504.644 

489.207 

24.818 

503.085 

487.278 

27.380 

509. 259 

477.635 

30.986 

515.210 

483.596 

33.865 

510.510 

488.587 

32.346 

504.721 

493.245 

30.500 

503.990 

495.558 

29.476 

506.398 

496.815 

499. 344 

494.019 

498.832 

494.520 

Year .  47.973  .  21.229  .  503.711  . 

New  York  quotations  for  silver  not  eligibleforsaletoU.S.  Government,  cents 
per  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  923  fine. 
Sterling  exchange  in  cents. 


Copper 


— F.O.B.  Refinery — . 

. - Electrolytic - > 

. — Domestic — ,  Export 


1934 

1935 

1935 

January . 

7,890 

8.775 

6.583 

February.. . . 

7.777 

8.775 

6.341 

March . 

7.775 

8.775 

6.526 

April . 

8.173 

8.775 

7.328 

May . 

8.275 

8.775 

7.794 

June . 

8.594 

8.634 

7.307 

July . 

8.775 

7.775 

7.350 

August . 

8.775 

7.979 

7.738 

September. . . 

8.775 

October . 

8.775 

November.. . 

8.775 

December. . . 

8.775 

Year . 

8.428 

- London  Spot - • 

(a) 

/ — Standard — .  .—Electrolytic^ 


1934 

1935 

1934 

1935 

32.560 

28.077 

35.614 

31.261 

33.072 

27.175 

35.969 

30.244 

32.497 

28.518 

35.512 

31.607 

33.006 

31.231 

36.038 

34.763 

32.662 

33.344 

35.756 

36.733 

32. 149 

30.799 

35.339 

34.039 

29. 707 

31.024 

32.778 

34.261 

28.358 

32.646 

31.483 

35.976 

27.541 

30.556 

26.753 

29.478 

27.233 

30.222 

27.836 

31.086 

30.281 

33.319 

New  York  quotations,  cents  per  poimd.  London,  pounds  sterling  per  long  ton. 
(o)  Bid  quotation. 


Zinc 


. — St.  L. 

ouis — » 

- Lorn 

Ion - 

—  " 

1934 

1935 

1934 

1934 

1935 

1935 

Spot 

3  Moe. 

Spot 

3  Moa 

January . 

4.271 

3.730 

14.688 

14.943 

11.994 

12.207 

February.. . . 

4.384 

3.714 

14.844 

15.125 

11.819 

12.000 

March . 

4.368 

3.894 

14.735 

15.033 

12.095 

12.250 

April . 

4.370 

4.030 

14.916 

15.200 

12.891 

13.128 

May . 

4.346 

4.220 

14.722 

14.966 

14.534 

14.685 

June . 

4.240 

4.299 

14.241 

14.467 

13.734 

13.898 

July . 

4.317 

4.325 

13.466 

13.693 

14.065 

14. 185 

August . 

4.281 

4.535 

13.682 

13.756 

14.714 

14.938 

September. . . 

4.049 

12.644 

12.847 

October . 

3.832 

12.217 

12.353 

November.. . 

3.732 

12.000 

12.281 

December. . . 

3.711 

11.730 

12.016 

Year . 

4. 158 

13.657 

13.890 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Cadmium  and  Aluminum 

, - Cadmium - .  . - Aluminum - n 


1934 

1935 

(a)  1934 

(b)  1935 

January . 

.  55.000 

55.000 

23.300 

20.000 

February . 

55.000 

23.300 

20.000 

March . 

.  55.000 

58.462 

23.300 

20.000 

April . 

.  55.000 

65.000 

23.300 

20.000 

May . 

.  55.000 

65.000 

23.300 

20.000 

June . 

65.000 

23.300 

20.000 

July . 

.  55.000 

65.000 

23.300 

20.000 

August . 

.  55.000 

70.000 

23.300 

20.000 

.  55.000 

23.300 

.  55.000 

23.300 

.  55,000 

23.300 

December . 

.  55.000 

23.300 

Year . 

.  55.000 

23.300 

Aluminum  in  cents  per  pound,  99  per  cent  grade,  (a)  Based  on  Aluminum 
Company’s  quotation,  (b)  Open  market  price. 

Cadmium,  cents  per  poimd. 


Antimony,  Quicksilver,  and  Platinum 


Lead 


, — New  York^ 

. — St.  Louis—, 

1934 

1935 

1934 

1935 

January.. . . 

.  4.000 

3.692 

3.900 

3.542 

February... 

.  4.000 

3.528 

3.900 

3.378 

March . 

.  4.000 

3.579 

3.900 

3.429 

April . 

4.179 

3.692 

4.042 

3.542 

May . 

.  4.140 

3.962 

3.990 

3.812 

June . 

,  3.975 

4.020 

3.825 

3.870 

July . 

,  3.772 

4.123 

3.623 

3.973 

August . 

.  3.747 

4.254 

3.597 

4.104 

September. 

.  3.685 

3.535 

October..., 

,  3.654 

3.504 

November., 

.  3.567 

3.417 

December.. 

.  3.604 

3.454 

London 


1934 

1934 

1935 

1935 

Spot 

3  Moe. 

Spot 

3  Mos. 

11 

.304 

II 

,517 

10.321 

10.514 

It 

634 

II 

.913 

10.216 

10.413 

11 

.545 

II 

.842 

11.012 

11.188 

11 

500 

II 

.794 

12.231 

12.459 

11 

.051 

II 

.341 

13.861 

13.940 

11 

.054 

II 

,253 

13.776 

13.806 

10 

813 

II 

.045 

14.451 

14.511 

10 

.821 

II 

.028 

15.774 

15.792 

10 

.388 

10 

.613 

10 

.359 

10 

,554 

10 

.432 

10 

.597 

10 

.316 

10 

.500 

10 

.935 

II 

.166 

Antimony  (a) 
New  York 


1934 

1935 

January . 

.  7.198 

14.111 

February . 

.  7.172 

14.250 

March . 

.  7.545 

14.250 

April . 

7.918 

14.029 

May . 

8.465 

12.712 

June . 

7.900 

12.500 

July . 

8.024 

12.500 

August . 

8.514 

12.500 

S6pt6inber..  •  • 

8.745 

October . 

9.361 

November. . . . 

12.239 

December. . . . 

.  13.730 

Quicksilver  (b)  Platinum  (e) 

New  York  Now  York 


1934 

1935 

1934 

1935 

67.538 

72.760 

38.000 

34.000 

72.011 

72.500 

38.000 

34.000 

75.472 

72.500 

38.000 

32.846 

75,930 

72.500 

38.000 

32.000 

75.577 

72.135 

36,538 

37.000 

75.000 

71.460 

36.000 

32.000 

75.000 

70.538 

36.000 

32.000 

75.000 

69.000 

36.000 

31.333 

74.563 

35.000 

74.000 

35.038 

73,283 

35.000 

73.000 

35.000 

73.865 

36.465 

Year .  3,860  .  3.724 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling 
per  long  ton. 


Year .  8.901 


(a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (b)  Quick* 
silver  in  dollars  per  flask  of  76  lb.  (e)  Platinum  in  dollars  per  ounce  troy. 


Tin 

Straits  Standard,  Spot 

- - N  e  w  Y  ork - ,  . - London - 


1934 

1935 

1934 

1935 

January . 

.  51.891 

50.916 

226.631 

231.193 

February . 

.  51.668 

50.063 

226.731 

227.381 

March . 

46.962 

233.863 

215.726 

April . 

.  55.622 

50.154 

239.181 

223.513 

iiay . 

.  53.541 

51.138 

234.239 

227.602 

June . 

.  51.271 

51.108 

226.875 

227  586 

July . 

.  51.930 

52.297 

230.381 

232.397 

August . 

50.463 

228.114 

222.935 

.  51.503 

229.888 

.  50.951 

230. 587 

.  51.227 

228.602 

.  50.902 

228.178 

Year . 

.  52.191 

230.273 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Pig  Iron 


. — Bessemer — > 

. - Basic - , 

No.  2  Foundry 

1934 

1935 

1934 

1935 

1934 

1935 

January.. . . 

18.00 

19.00 

17.00 

18.00 

17.50 

18.50 

February. . . 

18.00 

19.  CO 

17.00 

18.00 

17.50 

18.50 

March . 

18.00 

19.00 

17.00 

18.00 

17.50 

18.50 

April . 

18.48 

19.00 

17.48 

18.00 

17.98 

18.50 

May . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

June . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

July . 

19.00 

19.00 

18.00 

18.00 

19.50 

18.50 

August . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

September. . 

19.00 

18.00 

18.50 

October.... 

19.00 

18.00 

18.50 

November.. 

19.00 

18.00 

18.50 

December 

19.00 

18.00 

18.50 

.  Year.  . . 

18.707 

17.707 

18.207 

Iron  in  dollars  per  long  ton.  F.o.b.  Mahoning  and  Shenango  Valley  furnaces. 
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Aviation  in  the  mining  indus¬ 
try  will  be  the  subject  of  ex¬ 
tensive  treatment  in  the  No- 
tembtr  number  of  E.&MJ. 
Qeological  reconnaissance,  sur¬ 
veying,  mapping,  prospecting, 
transport  of  men,  materials, 
and  minerals — all  will  be 
treated  in  a  comprehensive, 
world-wide  coverage  of  the 
subject.  The  mining  industry 
is  conspicuous  for  its  use  of 
the  airplane  as  an  aid  to 
ground  work — more  so  than 
any  other  single  industry. 
The  next  issue  of  E.&MJ. 
will  present  for  the  first  time 
a  correlated  picture  of  the  new 
tools  made  available  to  the 
mining  industry  by  the  prog¬ 
ress  in  aviation  and  aerial 
photography.  New  tech¬ 
niques  are  being  developed  on 
which  every  mining  engineer 
ought  to  be  well  informed. 

• 

Eighteen  Industries  that  were 
undeveloped  in  1879  gave  em¬ 
ployment  to  1,123,314  work¬ 
ers  SO  years  later,  according 
to  figures  compiled  by  the 
National  Industrial  Confer¬ 
ence  Board.  Motor  vehicles, 
rubber  tires,  gasoline,  rayon, 
aircraft,  aluminum  manufac¬ 
tures,  and  motion-picture  ap-  '| 
paratus  are  some  of  the  con¬ 
spicuous  examples.  The  aver¬ 
age  number  of  wage  earners 
employed  by  the  eighteen  in¬ 
dustries  in  1929  constituted 
two-fifths  of  the  increase  in 
industrial  employment  in  pro¬ 
portion  to  population  during 
the  50-year  period,  indicating 
the  magnitude  of  the  contribu¬ 
tion  of  invention  and  scientific 
research  in  opening  new 
avenues  of  employment  and 
broadening  national  consum¬ 
ing  power. 

• 

A  Jet-Black  Brick  is  being 
manufactured  by  the  Auburn 
Shale  Company,  of  Auburn, 
Pa.  The  finish  is  rough  tex¬ 
ture  or  smooth  face  and  the 
color  is  said  to  be  unaffected 
by  acids,  fire,  alkalies,  or  the 
weather. 
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Silver  Storage.  Because  the 
Government  money  vaults  in 
Philadelphia  are  getting 
crowded,  the  Treasury  is  mov¬ 
ing  $25,000,000  in  silver  dol¬ 
lars  to  Washington,  where 
there  is  still  plenty  of  room. 
The  coins  are  packed  loosely 
in  sealed  canvas  sacks,  'each 
of  which  contains  $1,000  and 
weighs  59  pounds,  the  entire 
shipment  amounting  to  well 
over  700  tons.  Transportation 
is  easy;  the  money  is  simply 
mailed  under  government 
frank,  so  that  the  Post  Office 
does  the  worrying.  Checking 
is  done  by  weighing.  If  a  bag 
weighs  light,  the  coins  are 
counted.  No  numerical  short- 
.age  has  been  found  in  count¬ 
ing  the  contents  of  1,500  sacks, 
but  several  Mexican  and  other 
foreign  coins  were  discovered. 


Seigniorage.  When  the  Gov¬ 
ernment  mints  a  coin  it  auto¬ 
matically  takes  a  profit  which 
is  the  difference  between  the 
value  of  the  metal  and  its 
value  as  a  coin.  Under  this 
Administration’s  silver  re¬ 
habilitation  program  the 
Treasury  has  netted 'such  a 
profit  of  nearly  a  quarter  of  a 
million  dollars.  Treasury  of¬ 
ficials  estimate  that,  from  the 
beginning  of  our  Government, 
the  Treasury  has  derived  a 
profit  of  nearly  $600,000,000 
from  seigniorage. 


Investment  in  Safety.  Houses 
equipped  with  lightning  rods, 
according  to  American  Archi¬ 
tect  for  August,  are  almost  as 
rare  today  as  the  cross-coun¬ 
try  store,  yet  the  damage  due 
to  lightning  and  lightning 
fires  is  estimated  at  $20,000,- 
000  annually.  The  National 
Fire  Protective  Association 
declares  that  the  only  safe 
buildings  are  those  with  metal- 
frame  construction  and  well- 
grounded  all-metal  buildings. 
Civilized  man  need  not  live 
in  firetraps.  Indifference  to 
safety  is  just  a  bad  habit. 
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Don't  let  inertia  encumber  your  business 


Business  philosophy  associates  "inertia"  with  the  ever-debot- 
able  policy  of  "Let  well  enough  alone."  Too  often  this  inertia 
is  the  result  of  a  groundless  fear  of  upsetting  routine,  changing 
specifications  and  inspection  standards,  resetting  machines, 
recasting  work  sheets,  ironing  out  new  processing  kinks  .  .  . 
temporarily  slowing  up  production. 

Nevertheless,  executive  and  sales  heads  ever  have  before 
them  the  vital  problems  of  competition  and  consumer  prefer¬ 
ence.  They  see  clearly  the  dangers  of  inertia.  But  they  ore 
not  always  technicians.  Hence,  they  must  look  to  you  —  metal¬ 
lurgist,  engineer,  production  expert  —  to  share  the  responsibility 
for  Progress  in  raw  material  and  product. 

Steel  —  together  with  iron,  is  the  basic  row  material  of 
American  business.  Admirable  as  ore  many  of  the  more  famil¬ 
iar  alloying  elements  for  giving  steel  this  or  that  added  quality, 
inertia  threatens  when  executive,  engineer  and  production 
manager  ore  "entirely  satisfied"  and  content  to  ignore  the 
metallurgical  progress  still  being  made  in  alloyed  steels.  In 


fact,  the  past  ten  years  hove  witnessed  some  of  the  greatest 
of  all  advances  .  .  .  with  Molybdenum  steels  probably  out¬ 
ranking  all  others. 

"Moly"  not  only  improves  ordinary  carbon  steel,  but  actually 
increases  other  elements'  effectiveness  for  their  particular  pur¬ 
poses.  This  has  been  proved,  times  beyond  record,  in  the 
laboratory,  foundry,  factory  and  under  every  manner  of  punish¬ 
ing  service  conditions.  Greater  strength,  toughness,  shock 
resistance,  less  temper  embrittlement,  easier  machinobility, 
and  many  other  improvements  are  present  in  Moly  steels  and 
irons.  Yet,  while  bettering  the  product,  Moly  seldom  adds  to 
the  ultimate  costs  — and  usually  reduces  them. 

To  engineers,  metallurgists  and  production  executives  we 
offer  these  interesting  books:  "Molybdenum  in  1934"  and 
"Molybdenum  in  Cast  Iron— 1934  Supplement."  Also  ask  us 
to  mail  you  our  periodical  news-sheet,  "The  Moly  Matrix."  Be- 
free,  too,  to  enlist  our  Detroit  experimental  laboratory's  help  at 
any  time.  Climax  Molybdenum  Co.,  500  Fifth  Ave.,  New  York. 
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